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Paper and board mills throughout the 


. ° . 4 Va 

country are using this solid defoamer 2% be Cae 
because of its outstanding effectiveness and 
economy. 


Defoamer 4* is the latest of a wide variety of 
Hercules products designed to meet the needs 
of varying foam conditions. 

For advice based on broad experience in this 
field, consult your Hercules representative. 


HERCULES POWDER COMPANY 


NO DRUMS TO HANDLE 


Paper Makers Chemical Dept., 967 King St., Wilmington, Del. 


HERCULES SIZING MATERIALS AND CHEMICALS FOR PAPER 


“PAT. APPLIED FOR 


PP51-5 


o more mail! Not a single scrap of paper to 
rite, type, or print on! Imagine what that 
ould mean to America . . . how it would affect 
ery citizen... every profession and industry. 
fost serious of all would be the threat to the 
1tion’s strength and security . . . when vital 
rrespondence, documents, orders, and infor- 
ation vanished from the scene! Unthinkable? 
on’t take paper for granted. Anything so 
1sic should be thought about... and safe- 
arded. The free flow of communication 
ough our postal arteries depends on paper. 
merica depends on paper! Use it wisely ... 
otect its production ... keep America strong. 
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PREPARED IN THE PUBLIC INTEREST BY BELOIT IRON WORKS, BELOIT, WIS., 
MAKERS OF HIGH-SPEED, HIGH-PRODUCTION PAPER MACHINERY SINCE 1858 


for better resistance to 
water- chemicals - grease 


try dueiae>latices 


2A 


HE PLIOLiTE “family” of latices can be used 

to give you a range of desired properties 
in paper coatings — and are well worth your 
investigation. 


These aqueous dispersions of thermoplastic 
resins are easily compounded and need no 
costly solvent recovery systems. PLIOLITE 
LaTex 170—readily modifiable by its “rela- 
tives,” latices 150 and 190—will give you 
coatings for various papers and board stocks 
with these desirable characteristics: 


Excellent resistance to moisture vapor trans- 
mission ¢ Excellent grease resistance ¢ Excel- 
lent chemical resistance « Good to excellent 
heat sealability ¢« Excellent crease resistance 
¢ Easy application ¢ Low cost. 


Although the PLioLiTE LaTices are currently 
in short supply, Goodyear is ready to help 
you discover new and more helpful uses. Write 
today for full information and samples for 
your evaluation to: 


Goodyear, Chemical Division, Akron 16, Ohio 


PROPERTIES OF THE PLIOLITE LATICES 


LATEX 150 LATEX 170 LATEX 190 
Polymer Composition......... Styrene-Butadiene . Styrene-Butadiene . Styrene-Butadiene 
Particle Size (Angstrom Units) . 800-1,000 ......... 800-1,000 ......... 800-1,000 
flotaleaolids. Gor = cg. se es Deb Oe eI ae epee ee HEAL PA Rere WAC 33-39 
Dulghaneer ot ee wee eee 9.021 OD taceme. eee 9°3-10,9. «5 ia tee 9.5-10.5 
Surface Tension (dynes/cm) ...30-40............. SOAS eta s cree 30-40 
Wiscosity (Cps)2.acets cnn ea. ees DD IVAXU ste wow oe eee SD MAX neue eke eaters 35 max. 
Specific Gravity (dried solids)..1.00.............. TOG ava aiiense terete 1.00 
DEAD INZEE ye een cree. ren Ammonium Soap .. Ammonium Soap .. Ammonium Soap 
ATOR AINE Pouce uteee ee te INONIG...:.c8. ts ee Non-staining ...... None 
COLO we eure et ics. isheae Whitexcns. trae Whites... s5 mer White 
Mechanical Stability.......... Good ine. ean ee Good 4. os). ~.se eee Good 
Storage Stability ..<02....<2.. Very Good™. 222. .:.% Very Good... saa Very Good 
Asn Content nose. ene LOT aces te eeceneteneeene 1:0 sh Sie ere eres 1.0 
Hilm-Hormability,. ees ss. op Bairbin es netn eae Good 3 cece Ree Poor 


Pliolite—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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smooth rolling 


for 


better paper 


‘TORRINGTON SPHERICAL ROLLER BEARINGS 
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On intermediate rolls of Appleton Machine Company's 
Supercalender Stacks, Torrington Spherical Roller Bearings 
help eliminate roll crowding by maintaining constant across 
roll alignment. Improved and more uniform supercalender 
finishes result. 

In addition, these smooth-rolling, self-aligning bearings 
help reduce starting torque, help cut losses from snap-offs, 
reduce power comsumption and give long service life. Rapid 
roll changes are possible because no alignment adjustments 
need be made. i. 

On the bottom and top rolls of these supercalenders, 
Torrington Tapered and Straight Roller Bearings are used 
on the drive and front side respectively. For bearings that 
will meet your exact requirements, consult our engineers. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. . Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL 
TORRINGTO 


SPHERICAL ROLLER - TAPERED ROLLER - STRAIGHT ROLLER » NEEDLE « BALL - NEEDLE ROLLERS 
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SPACE SAVERS ALL 


Where space is at a premium, space saving equipment 
is bound to be considered—for instance: 

Pumping. Water, white water and high density pumps 
are available at Shartles. All required capacities. Ideal 
not only for use in restricted areas but also in base- 
ments subject to flooding. 

Agitating. Shartle combination agitator-pump units 
known as Agi-flo equipment is available in a vertical 
design as well as in the more standard horizontal design. 
For cramped quarters and flood hazard locations. 
Stock Cleaning. The new sand and grit extractor, 
known as the Hydraclone, certainly is a vertical unit 
since it occupies only 18 sq. ft. of space immediately 
following a Hydrapulper. Varo 
Chests. Hydracycle “tanks” and duo-cycling chests eeent By SPeri 
employed along with HypDRaFINERS to recirculate and =f : 
HypRAFINE stock are in reality specially designed 
vertical chests. 

Drying. Every paper maker is familiar with B-C dryers 
arranged in vertical stacks—main reason better use 
of available space. 

Forming. The superimposing of presses atop cylinder 
machine vats is a still further instance of space saving. 
A tremendous advantage in many a mill. 


Everything for the Paper Mill 
Contact 


SHARTLE BROTHERS MACHINE CO. 
MIDDLETOWN, OHIO 


DILTS MACHINE WORKS, Fulton, New York 

Divisions of THE BLACK-CLAWSON COMPANY, Hamilton, Ohio 

Western Sales Office: Mayer Bldg., Portland, Oregon 

Southern Sales Office: 937 Coventry Road, Decatur, Georgia 

Associate: ALEXANDER FLECK LIMITED, Ottawa, Canada 

Subsidiary: B-C INTERNATIONAL, Ltd., Greener House 
66/68 Haymarket, London, S. W. 1, England 


BLACK-CLAWSON « SHARTLE © DILTS 
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Yes, modern Supercalenders made by the 


Appleton Machine Company speak for them- 


selves. Wherever better paper is being 
produced, Appleton Supercalenders prove 
they are “America’s Finest.” Find out about 
their tested superiority. Write today for 


technical data on Appleton Supercalenders! 


Sales Castle and Overton, Inc., New York 


Representatives Pacific Coast Supply Co., San Francisco 
and Portland 


CUSTOM-BUILDERS OF PULP & PAPER MILL MACHINES © WINDERS 
ROBERTS GRINDERS * FINISHING ROLLS © REWINDERS | 
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_ one well versed in any subject; 


especially one who understands 


the details, techniques, or 


principles of a fine art. 


To the fine art of handling and burn- 

ing black liquor, B&W brings an aggregate 

of 17 years’ experience. This practiced understanding of 

the details, techniques, and principles of black liquor 

recovery is evidenced by the number of Babcock & 

Wilcox installations placed in successful operation since 

1935—totaling more than 17 thousand BGW tons of 
recovery capacity. 

B&W technicians will be glad to discuss your prob- 
lems of burning and recovery: in connection with black 
liquor . . . or with any of the sulphite-liquor processes. 
The Babcock & Wilcox Co., 85 Liberty St., New York 
6, N. Y. 


Typical B&W Black Liquor Recovery Unit. 


P-762 
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How to beat a 


— Jegal “threat” on 
_ WASTE DISPOSAL 


TYPICAL FOXBORO INSTRUMENTS THAT 


LEAD TO BETTER WASTE DISPOSAL 
~.. and cut fibre and chemical losses! 


ITH STATE AFTER STATE now imposing legal 
Wists on industrial waste disposal, you 
may be faced with this problem quite suddenly. 
Only by starting to gather complete data now 
can you be prepared for necessary action when 
that time comes. And the same data will reveal 
the extent of your fibre and chemical losses in 
plant waste. (The Foxboro waste-sampling 
system gives a continuous sample always in 
proportion to effluent rate—thereby assuring an 
accurate analysis. ) 


The Model 40... ‘’The finest modern controller” 

. .is the foundation of many outstanding Fox- 
boro Waste Disposal Systems. It is used for the 
control of flow, pH, conductivity, temperature 
and other variables. Thousands are in use daily. 


Foxboro has prepared a concise, informative 
bulletin on how to conduct a waste disposal 
survey. Based on specialized knowledge and 
long experience, this bulletin outlines the sim- 
ple steps you can take to avoid hasty, last- 
minute plans. It shows how a careful, unhurried 
survey now can easily provide the facts on 
day-to-day quantities, concentrations, and con- 
stituents, so essential to efficient planning. 


Send for a copy of ‘Waste Disposal Surveys”. 
Write The Foxboro Company,787 Neponset Ave., 
Foxboro, Mass., U.S. A. 


RECORDING - CONTROLLING a | 
OXBORO INstRUMENTS. ff 


REG. U.S. PAT. OFF. 


Foxboro Float and Cable Type Instruments are 
specifically designed for use on weirs and 
Parshall flumes. They read directly in flow. 
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For fast, on-machine 
scouring, as low as 2-3- 
Ibs. Syntergent K to 50 
gals. water may be used 
to make up either an acid 
or an alkaline wash. Felt 


‘is run at full width. 


You'll find Nopco Syntergent* K 
felt washing compound an exceptionally 
effective felt preserver. We have called 
upon our wide experience as a leading 
supplier of textile chemicals, and our 
close association with the actual prob- 
lems of producing good felts for the 
paper maker, to formulate a compound 
that does an outstanding felt cleaning 
job... that helps to reduce equipment 
costs and increase production. (Remem- 
ber: Clean, well cared for felts can 
actually increase output by as much as 
Sper cents) 


Syntergent K mixes readily with 
warm or cold water in all concentrations, 
to provide solutions which give copious 
and persistent lather and have excellent 


detergent and wetting characteristics. It 


is stable to both mild alkalis and acids, 
and thus can be used with either an 
alkaline or acid wash. It is likewise com- 
patible with soap solutions. 


You'll find Syntergent K very effec- 
tive, also, for wetting out and condition- 
ing brand new felts. 


We shall be glad to supply you with 
formulas for on-machine and off-machine 
washing of press felts, wet felts and new 
felts. Our Technical Service Division 
stands ready to assist you in your mill, to 
make sure you obtain the best results as 
economically as possible. 


Used in conjunction with soda 
ash, Syntergent K_ is 


ideal for 
cleaning vats, piping systems and 
screens during grade changes. 


After running felt 10-15 minutes, 


fresh water showers carry away em- 
bedded soil in less than 5 minutes, The 
Syntergent K washes out freely and 


completely. 


qp NOPCO CHEMICAL COMPANY 


THAOLMAGK 


Lfevouveo THR chs 
RESEARCH 
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HARRISON, NEW JERSEY 
Boston, Chicago, Cedartown, Ga., Richmond, Calif. 


Branches: 
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Brown Company’s extensive timber 
holdings and the modern forestry methods 
employed give assurance— growing 
assurance —that manufacturers 
will always be offered a dependable 
supply of the finest pulp, either 
from hardwood or softwood. 
For nearly a century, Brown Company’s 
vast resources have provided security 


for its customers. 


| Quauity / 
DUCT OF | ,\7% BR N 
A PRODUC ay Ow ompany 
Berlin, NEW HAMPSHIRE 


GENERAL SALES OFFICES: 
150 CAUSEWAY STREET, BOSTON 14, MASS. 


Branch Sales Offices: 
Portland, Me., New York, Chicago, St. Louis, San Francisco, Montreal 


SOLKA & CELLATE PULPS « SOLKA-FLOC « NIBROC PAPERS 
NIBROC TOWELS « NIBROC KOWTOWLS « BERMICO SEWER 
PIPE, CONDUIT & CORES ¢« ONCO INSOLES e CHEMICALS 
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THE J-C HIGH DENSITY REFINER 
RETAINS THE FIBER LENGTH WITH A 
MINIMUM OF FINES 
OR “‘THROUGH-FRACTION” 


Note: curling ‘effected by 
0 15 refiner 


USES: Defibering groundwood secondary screen rejects e Deshiving 
screened stock (groundwood)—chemical or semi-chemical e Defibering 
kraft and sulphite tailings e Will operate over a broad range of consis~ 
tencies, but the specific power is exceptionally low at densities of 25% 
or higher e Self-cleaning — never plugs at any density e Has an inherently 
high capacity ¢ Requires a minimum of floor space e Develops high mullen, 
tear and fold e Low in first cost and maintenance e Available in two sizes 
— with capacity of 25/50 tons/day or 75/150 tons/day e Used for intro- 
ducing bleach solution uniformly into high density groundwood in the 
peroxide process ¢ Develops appreciable curling as shown in photo- 


micrograph above, 


Manufacturers of the Zenith Continuous Pulp Press — Zenith 


Pulp Washer—High Density Refiner—Direct Heat Evaporator 


A PRODUCT OF 
JACKSON & CHURCH CO.* SAGINAW, MICHIGAN 
WORK WELL DONE SINCE ’81 
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Development Takes Cooperation 


G. E. FIELD 


My sussecr for this evening is ‘Development 
Takes Cooperation.” I do not believe that there is 
anyone here this evening who will disagree with this 
bald statement of fact. So, why the fuss? Why 
should I stand up here and waste half an hour to an 
hour of your time trying to talk you into something 
that you already believe? It’s a good question, and 
I’m going to answer it by asking you one. Can any 
of you in this audience tonight honestly say that you 
have cooperated 100% with your fellow worker, whether 
he be in production, sales, development, or research? 
I think not. Weare only human. We have our faults 
and prejudices developed over long years of training in 
specific fields. We hate people who disturb our es- 
tablished pattern of operations. If we are production 
people, we know that the research and development 
boys are crackpots, but if we are in research and de- 
velopment, we can’t understand how the production 
personnel can be so stupid and unimaginative. And 
both groups believe that all members of the sales de- 
partment are completely crazy, because they always 
want something that is absolutely impossible to make. 

I still haven’t told you a thing you don’t already 
know, and I don’t intend to do so. All that I’m going 
to do is remind you of the various and sundry means at 
your disposal for aiding cooperation. I’m going to re- 
emphasize what cooperation means. I also want to 
illustrate, by example, the many misinterpretations ap- 
plied to the word cooperation. Let’s analyze that last 
statement first. Let’s look at cooperation as the pro- 
duction man sees it. I’m not a pulp and paper man, 
and my examples may not apply to your specific in- 
dustry, but you’ll get the idea. 

A development man comes to you with a new product 
which he wants to try out on plant equipment. You’re 
very cooperative (you pride yourself on this) and you 
agree to the run. Then he starts outlining the oper- 
ating conditions he will need on the machine, and you 
immediately forget that there ever was such a word as 
cooperation. You can’t change the speed or the 
temperature. If you make certain changes, you will 
be hours or days getting back to smooth operation 
again. : 

Or, you may get the new operation started, and then 
notice a lot of changes that should be made. Do 
you suggest these changes? Why should you? You’ve 
been very cooperative, even letting him near your 
machine. Let him work out his own problems. The 
crackpot needs a little practical experience anyway. 

Or, you start running into a lot of trouble. Scrap 
material is piling up. Conditions are being changed 
and improvements are being made, and in your heart 
you know that a lot more improvements could be made 
with an extra 1 or 2 hours’ operation. However, your 
operations are all being fouled up, plus the fact that 


G. E. Frexup, Technical Service Manager, Plastic M i z i 
Chemical-Co., Cleveland, Olio. PE Oe EE cose 
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there’s a limit to the amount of cooperation you can 
give, so you shut him down. Cooperation? How 
many similar incidents are in your memory, yet you 
felt that you were giving complete cooperation. 

Now don’t get me wrong, that I’m on the side of the 
development man. I’ve been in production work too 
long for that. What are some of the things the de- 
velopment man does that he misinterprets as coopera- 
tion. He goes to the production man to set up a trial 
run on a new process or product. The production 
man, in going over the details, notices a few weaknesses. 
He suggests some improvements based on his years of 
practical experience. The development man im- 
mediately takes a hard-nosed attitude and refuses to 
consider the changes. After all, it’s his development, 
so why should a stupid production man know enough 
to make any improvements. He immediately starts 
throwing out highly technical terms explaining why 
these changes can’t be made. However, he not only 
doesn’t convince the production man, he also has 
changed that production man’s interpretation of the 
word cooperation. You can be sure that the develop- 
ment man will get the benefit of that new interpretation 
the next time he has a production run to make. 

Another common mistake of the development man is 
the idea that he should be able to interrupt production 
for experimental runs at any time he sees fit. I think 
it goes without saying that that type of man has a hard 
row to hoe. 

I believe a little clarification of terms would be 
apropos at this time. A development man is usually a 
technical man, whereas the production man may be 
technical or nontechnical. The point I want to make 
here is this—don’t sell the nontechnical production 
man short. He has many advantages over the person 
with the technical training, not the least of which is his 
lack of technical know-how. His mind isn’t cluttered 
up with technical “whys” and “wherefores.”” He has 
concentrated on studying his machine or operation, 
and he knows its idiosyncrasies, even when used on a 
new product. You'll never go wrong by at least asking 
his advice. I don’t have to tell you people this, 
since I have had some experience with nontechnical 
operating personnel in the pulp and paper industry, 
and I know that you recognize the capabilities of these 
men. ‘They are high-class operators, and can and do 
use good sound judgment in handling their problems. 

During the war, I operated a synthetic rubber or 
GR-S plant in Louisville, Ky. We had developed a 
unique process of coagulating the rubber latex and de- 
watering and drying the rubber, based on papermaking 
techniques. We had six specially built 6-foot fourdrin- 
iers (small ones by your standards) designed to pro- 
duce 45,000 tons of GR-S per year. We hired five 
fourdrinier machine tenders from the paper industry 
to form a nucleus for our operating crews. That their 
services were invaluable in getting that operation 
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ANOTHER VANDERBILT PRODUCT 


Gouverneur Talc Co., Gouverneur, N. Y. 


NYTAL 


New York State Talc 
for the Paper Industry 
— Uniform Quality— 


R. T. VANDERBILT CO. inc. 


230 Park Avenue, New York 17, N.Y. 
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started, is a complete understatement of fact. The 
way they took over that operation, using a material 
completely unknown to them, was a pleasure to watch. 
After a few weeks, they had the operation fairly well 
stabilized at 1500 pounds per hour per machine. And 
then they started! Each of these men had been made 
shift foremen, and they tried to outdo the other men 
in total production. The rates-kept going higher and 
higher. Pretty soon they started running out of 
latex, and then they began worrying the recovery de- 
partment to pump through more latex. The recovery 
department started increasing the latex stripping 
rates to higher and higher figures in order to keep the 
drying department off its neck. Very soon they were 
running out of latex to strip, and started pressing the 
polymerization department for more material. ‘They 
went to work and cut down on over-all cycles, reduced 
the lost time between charges, reduced charging time, 
and even reduced polymerization cycles. However, 
they were at the end of the line, and they finally had re- 
duced everything to the bare minimum. As a result, 
from that time on, they were always behind the eight 
ball. They never did get ahead of the drying depart- 
ment except in rare cases when this department was 
shut down for major maintenance. Even these cases 
irked the drying department, so they proceeded to 
increase the production on individual machines. 
Another race got underway. Each shift would pick 
its pet machine of the 4 to 6 that were in operation, 
and try to break production records. The rates kept 
going up and up until one crew increased the produc- 
tion rate more than sixfold for an entire 8-hour shift. 
In the meantime, the average rates on all machines 
had gone to over fourfold the initial starting rate. 


Did these nontechnical foremen do the whole job 
themselves? Not by a long shot! They got the ball 
rolling and they provided the incentive, but everyone 
of them worked closely with a technical development 
man. In fact, each of them eventually had his own 
pet development man, and they would plan their runs 
together. The foreman would say, ‘“Can’t you vary 
the coagulation system so that we can get a more porous 
crumb, or a more open sheet, so that the rubber will 
dry faster?” The development man would work out 
the process in the laboratory and then they would try 
it. If it looked good, they would wait for the most 
opportune time. They would even check the weather, 
because the rubber would dry faster when the weather 
conditions were just right. That operation of making 
GR-S is the most perfect example of complete co- 
operation between technical and nontechnical men on a 
development project that I have ever witnessed, or ever 
hope to witness again. To my mind, it is quite in- 
teresting that this story, based on the manufacture of 
synthetic rubber, an operation not even remotely 
connected with the pulp and paper industry, was made 
possible by six fourdrinier machines, and five machine 
tenders, all taken directly from the papermaking in- 
dustry. 


Now what was the major difference in the operation 
of the development project just cited and some of the 
other projects that did not progress so smoothly? 
I can name a lot of superficial reasons why this GR-S 
project developed as it did. The war and the dire 
need for GR-S for our armed services had its effect. 
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The fact that all the men, from the general foreman 
down, were under 30 years of age at the start of our 
operations in 1942, had a bearing. But these are all 
superficial reasons. What was the fundamental fact 
that did the trick? It’s an old idea, but its importance 
is overlooked in so many operations. What is it? 
Selling! Just as simple as that, but how often is it 
forgotten or misinterpreted. How often do we think 
of selling only in terms of a product and a customer. 


The development man doesn’t sell his ideas to the 
production man. He feels that the production man 
should realize that his new product or process is for the 
purpose of insuring his and the company’s future. 
‘Tf he is so stupid that he can’t see that point, why 
should I waste my time arguing with him?” The pro- 
duction man feels that “if the crackpot can’t see the 
value of my recommended changes, why should I 
waste my time?” And all that both of them need is a 
little bit of the questionable talents of the crazy man 
in the sales department. Did the foremen and tech- 
nical men in that rubber plant sell their ideas to each 
other? You can bet they did! And not only 8 hours 
a day either. Many times they stayed over, anywhere 
from 1 to 3 hours, selling their ideas. Not a few of 
them were sold over a bar at the end of the 7-3, or 3-11 
shift. In fact, we had a few complaints from the 
wives, particularly when their husbands didn’t get 
home until 3:00 a.m., when going off duty at 11:00 
p.m. I’m not saying that all that time was spent 
on selling production or development ideas, but at least 
a portion of it was. Neither am I advocating that a 
bar is always a good place to sell your ideas, but in 
some particularly tough cases, it has helped. The 
important point is that all of these men, whether pro- 
duction or development men, were selling all the time. 


This selling of ideas requires the same contributing 
factors that help to sell a product. Not the least of 
these is enthusiasm. Of all the factors that add up to 
good selling, enthusiasm is the most contagious. If 
you are enthusiastic about your ideas, you’ll do a fair 
job of selling, regardless of how poor you are in the 
other selling fundamentals. Another prime requisite is 
persistence. Never give up! 

Let’s take a look at another type of cooperation that 
has paid huge dividends and where the ‘selling’ of 
ideas to obtain cooperation on a development project 
is a little more obvious. I’m referring to the selling 
of a product to a potential customer. In almost all 
cases, particularly in the selling of new raw materials 
to a processor, development of some type or another 
is involved. In selling of this kind, there must be 
complete cooperation on the necessary development, 
or you are not going to sell your material. Does the 
successful salesman merely try to sell his product to the 
customer? Definitely not! He sells the customer 
ideas! He makes him interested, enthusiastic. He 
gets him to want to try out the material that is being 
offered. It’s a standard sales practice, as old as the 
hills. Why can’t the development and production 
men within an organization try the same principles 
that make a good salesman. Why can’t they see that 
the same principles that make for good salesmanship 
also enable them to obtain the fullest cooperation on 
development projects. Maybe the answer is that if 
they were good salesmen, they would be in the sales 
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BECCO SALES CORPORATION, Station B, Buffalo 7, N. Y. 


Please send me information on: 
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COMPANY 323 


STREET AS 


CITY. ZONE STATE T-7-51 


BECCO SALES CORPORATION 


Sales Agent for BUFFALO ELECTRO-CHEMICAL COMPANY, INC. 
BUFFALO + BOSTON - CHARLOTTE - CHICAGO - NEWYORK - PHILADELPHIA 
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Extra heavy disc design 
makes for smoother opera- 
tion. .. MURCO MURCO 
multiple knife | Chipper can 
chippers are Berlei vied 

designed to | ™'! 

Gtihe job oe | Ceverhan. 
with excellent | ing adapt- 
records of achieve- | 2b!¢ for your 
ment, exceptional en- | ; 
durance, freedom from repairs, while pro- 
viding better chips with less sawdust and less 
space, production records of 100 cords and 
over per hour. Made in standard sizes 50 
to 120 inches (large sizes for special in- 
stallations). 

Write for complete details on 
the type best suited to your 
installation. 


D. J. MURRAY MANUFACTURING CO. 


WAUSAU Manufacturers Since 1883 WISCONSIN 


department and not in production or development. 
Perhaps it takes a certain type for each job, and if you 
expect too much of the salesman’s or production man’s 
attributes in a development man, he may not be a top- 
notch man in his chosen field. There is no doubt that 
you must put a man in a field for which he is best 
fitted. However, I do believe that anyone, regardless 
of his inclinations, can and should learn a little of the 
fundamentals of salesmanship, and he should also be 
shown the advantages of using these fundamentals in 
his everyday work. He may never, and probably 
will not become a top-notch salesman, but even a little 
training along these lines will certainly smooth down 
many a rough spot in his path. 

In many types of development work, the customer 
may actually do a selling job on the supplier in order to 
get the cooperation necessary to solve a particularly 
tough development job. We have just completed a 
cooperative development program with a customer that 
took 4 years. During that period, the customer did a 
tremendous selling job on us in order to keep our in- 
terest alive in the project. However, it has paid off, 
and they are now going into large-scale production on 
the item. If they hadn’t really sold us on the idea and 
kept selling us, we would have given up 3 years ago. 
That took real selling, and I know, because I was on the 
receiving end of most of it. 

Some industries, particularly those that have been 
in business for a long time on a fairly standard item, 
require a lot more selling effort than others. The 
paper industry is one that the plastics manufacturers 
have been working on for several years with little 
success, until fairly recently. It hasn’t been entirely 
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their fault, since it was difficult to show them the ad- 
vantage of plastic materials as coatings, or substitutes, 
without extensive, and I might add, expensive, plant 
runs. Laboratory results might look beautiful, but 
there’s a long hard road between the laboratory and 
plant production, as you people well know. 

We have had many problems in selling plastics to 
your industry, but we’ve kept plugging away, taking 
advantage of those companies where the inherent 
interest was the liveliest. As fast as one problem was 
solved, ten more would take its place, but step by step 
we have been getting closer to the solution. It hasn’t 
been easy, and quite frequently in the past we have been 
ready to throw in the sponge. A lot of selling was re- 
quired, but through that selling we got cooperation, and 
through that cooperation we kept going ahead. 

One thing you should always remember when you’re 
on the receiving end of a selling talk which will require 
you to put out a lot of cooperation. The new product 
or process may result in an actual improvement in 
your operation. Although on the surface it looks like 
you are asking for a lot of headaches, you may actually 
benefit the most. I remember well when GR-S first 
started moving into the tire factories in large volume 
back in 1943. You never heard so much screaming as 
the processing departments of the various tire factories 
let out when they started getting the new rubber in 
really large volume. They wanted us to change every- 
thing in order to make it process like natural rubber. 
“It was impossible to keep production rates going at 
the required level.’”’ ‘Something had to be done at 
once or the whole military program would bog down.” 
Well, it was impossible for the GR-S plants to make 
these changes, since that end of the rubber program 
would have then bogged down. So Rubber Reserve 
stuck to its guns and told the tire factories that they 
would have to make it work. Pretty soon the scream- 
ing subsided, and for the last couple of years before the 
end of the war, very little was heard about processing 
problems. But when you talked to any of the proc- 
essing people, you would always get the comment, 
“We'll sure be glad when we get back to the good old 
natural rubber again.”” In 1946, natural rubber started 
coming back in large volume, and the screaming started 
all over again. ‘We can’t use this stuff, it’s not the 
same as we got before the war,’ and many other 
similar comments. What had happened was that GR-S 
had certain processing advantages over natural rubber 
which they didn’t recognize at first, but which they 
capitalized on as they gradually changed their proc- 
essing techniques. Then they tried to make natural 
rubber fit into this new processing technique and it 
just woulnd’t do it. So it illustrates that just because 
something new won’t work as well as the item it re- 
places, that doesn’t mean that it never will work as well 
or better. 

Let’s summarize—What have I said? 


1. Development does take cooperation. 
2. Getting cooperation requires a selling job. 
3. No one has to be in the sales department to do a 
selling job, if he puts his mind to it and really tries. 
Nothing new, nothing fancy, nothing that you don’t 
already know, but something that each and every one 
of you forget again and again. 


PRESENTED at a meeting of i i 
One eae fines ing of the Lake Erie Section of TAPPI, Cleveland, 
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| Abuother G-E Recovery Unit 
for Union Bag & Paper Corporation 


The Union Bag & Paper Corporation’s mill at Savannah, Georgia, 
is the largest integrated pulp-to-container plant in the world. 


In connection with its present expansion program, Union Bag 
has recently ordered another—its fourth—C-E Recovery Unit. 


The new unit—like its immediate predecessor, in service since 
1949—is of 350-ton capacity. It is designed to burn 1,050,000 
pounds of black liquor solids per 24 hours and will produce steam 
at 425 psi and 725 F. Earlier C-E Recovery Units—of smaller 
capacity—have been in service at this mill since 1942 and 1944 
respectively. 


The C-E Recovery Unit’s reputation for reliability, efficiency 
and operating economy is built on a sound basic design enhanced 
over the years by the addition of carefully developed, service- 
proved advantages. That its reputation is justified is evidenced 
by numerous repeat orders not alone from Union Bag & Paper 
Corporation but from several other prominent pulp and paper 
companies. e479 


Combustion Engineering —Superheater, Inc. 


200 Madison Avenue e New York 16.N. Y. 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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350-ton C-E Recovery Unit for 
Union Bag & Paper Corporation 
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They did 


This company saw the ad- 
vantages to be gained in 
terms of increased production 
and reduced costs through 
a modernized drive. 


what 


They called in their Westing- 
house representative early in 
their plans to get the benefit 
of Westinghouse experience 
with similar installations. 


you can do 


Do what hundreds of other 
paper firms are doing. Have 
Westinghouse work with 
_ your engineers and the ma- 
chine builder in applying 
modern drives or other 
equipment to your plant. 


Whether it’s a new drive like 
this that cuts costs and in- 
creases production, a more 
efficient power system, better 
servicing, or simply a piece 
of electrical equipment to do 
a tough job... Westinghouse 
has the answer, 


New wet-end drives 
per year 


“We took the wet ends of our two machines off the line shaft 
and installed Westinghouse individual motor drives. In the first 
year of operation, these modern drives saved us approximately 
$25,000. They cut our felt costs 30%. They increased machine 
speed and boosted our production 10%.” That’s the statement of 
the superintendent of Morris Paper Mills, Morris, Illinois. 


Felt Costs Cut 45c Per Ton 


The new Westinghouse drives immediately produced major 
savings in felt costs. Now the felts don’t drive the rolls and 
10% lighter felts are used. Moreover, the felts last longer because 
they’re not under tension. Worn felts are used that would have 
been worthless with the old drives. All told, savings in felts 
have averaged 45¢ per ton of paper produced. 


Paper Quality Improved 


With a motor driving each roll, the paper-making qualities of 
the felt are no longer compromised by the need for strength in 
the felt. Those now used have better water-removal qualities and 
make better paper. Also because there’s no felt stretch, the 
fiber formation is not disturbed—which increases paper strength. 
Another important quality feature is the precise control of ten- 
sion and draw between sections. There’s no harmful stretching 
of the paper. 


Sure and Simple Operation 


The new drives practically run themselves. The speed of the 
wet end is automatically co-ordinated with the line shaft driving 
the dry end. Each motor has its own operator’s cabinet for in- 
dividual adjustment of tension and draw between sections. 


Westinghouse Can Save for You 

For more information on Wet End Auxiliary Drives, call 
your Westinghouse representative or write for Booklet B-3275. 
Westinghouse Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-94844 


you can Be SURE.. te its 


Westinghouse 
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FIRST CORRUGATED COMBINING CONFERENCE 


Statler Hotel, Cleveland, Ohio, May 17-18, 1951 


TAPPI’S Lake Erie Section played host to over two hun- 
dred enthusiastic delegates from eighteen different states at 
the First Corrugated Combining Conference held at the 
Statler Hotel in Cleveland on May 17 and 18. 

One hundred and fifty of those attending started the two- 
day session Thursday afternoon by seeing how the Hankins 
Container Co. and the Robert Gair Co. Cleveland plants 
operated. Art Cheely, Quality Control Supervisor, acted as 
host at Hankins Container and H. A. Downing, Division 
manager, was host at Gair Cleveland Containers. 

Bill Schoenberg and his committee spent a busy Friday 
morning registering the one hundred and fifty arrivals for the 
morning session. Lake Erie Chairman Lew Burnett of the 
Ohio Boxboard Co. welcomed the delegates and introduced 
Moderator F. D. Long, Technical Director of Container Cor- 
poration of America and Chairman of TAPPI’S Corrugated 
Containers Committee. 


Introduction by F. D. Long 


Members of Lake Erie Section of TAPPI and Friends: It 
gives me great pleasure to be able to welcome you to the 
Corrugated Combining Conference. 

The Lake Erie Section has completed its probationary 
period as a geographical group and through persistence and 


diligence has proved that there is sufficient interest in this 
locality to justify a charter in the national organization of 
TAPPE: 

This experience is one that is unique to the individuals who 
conceive and foster an organization. It was my privilege 
to be one of twelve individuals who organized the Chicago 
Professional Paper Group that is now the Chicago Section of 
TAPPI. A. E. Montgomery, one of our panel speakers 
today, was one of the prime movers in organizing the Chicago 
Section. We worked together on the constitution and one 


of our principal concerns was that we should write it in suit- ~ 


able fashion to meet the future requirements of National 
TAPPI. After our probationary period of 3 years, we were 
given our charter. It was my privilege to be chairman of the 
Section and to receive the charter and TAPPI insignia. I 
can assure you that it was a gratifying experience. 

I wish to offer the congratulations of both the Chicago 
Section of TAPPI and my personal felicitations on being eli- 
gible for national recognition by TAPPI. Your record has 
been good and has every possibility of growing. 

A year and a half ago, a group of individuals interested in 
corrugated problems met with R. G. Macdonald, our TAPPI 
secretary, to discuss the possibility of organizing committees 
directed toward corrugated container problems. The decision 


Luncheon group at the First Corrugated Combining 
fo] 
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Conference, Hotel Statler, Cleveland, Ohio, May 18, 1951 
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roof BACTERIA and the 
destruction of FUNGI 


we offer specialized 
and tested products 


AO MEET EVERY CONDITION 
detailed Data Sheets 


GALLICIDE The Principle of Balanced Slime Control .. . as 
advocated by General Dyestuff Corporation 
since 1946...has met the test of time and has 
been adopted generally by most mills where - 
slime is a severe problem. _ 


PURATIZED SC 


PURATIZED PMA 


Balanced Slime Control — involving the use of a 
Se, mercuric bactericide, a phenolic fungicide and 
PREVENTOL GD ia a dispersing or anti-coagulating agent — will control 
ate the most stubborn slimes, regardless of the types 

of causative micro-organisms. The advantages 
of such a system of control are self-evident; any 
change in the relative proportions of bacteria 
and fungi is readily counteracted by a simple change 
in the ratio of bactericide to fungicide .. . The 
materials we offer for Balanced Slime Control are: 
Puratized SC, Puratized PMA, Gallicide, Preventol GD, 
Preventol GDC Liquid and Blancol Conc. Powder. * 


We invite you to write Department 76 for your 


copies of the booklets pictured above. 
*Trade Names Reg. U.S. Pat. Off. 


DIVISION OF 


GENERAL DYESTUFF CORPORATION 


435 HUDSON STREET + NEW YORK 14, NEW YORK 


BRANCHES 
Boston @ Providence °* Philadelphia * Charlotte,N.C. * Chicago * Portland, Ore. * San Francisco 
IN CANADA: Chemical Developments of Canada Limited, Leaside, Toronto 17 


SHeer 
DISCHARGE 


was made to set up a TAPPI Corrugated Container Com- 
mittee. Since that time, there has been a very definite 
growth of interest within the industry toward solving many 
problems of the corrugated container field. 

Committees have been set up to cover the following phases 
of corrugated production problems: 


Adhesives (Starch and Sili- 


Cate) ae medic ones ceed. 1s 8. Johnson and: M, F. Knack 
High and Low Corrugations. J.J. Koenig 
Kingerliness.....q.sa-002... SW. Ro Tobm 
Corrugator Roll Wear....... G. G. Johnston 
Heat and Moisture Control.. H. T. Scordas 
ERA DIN gapped. ac an E. K. Whitner 
RONEN, os anoogen ds dooc W. W. Marteny 
WEYSIOs -ceantberanandeccene INGA Wey. 

JPAavaT ONAL Gs ee aie sumepdia ea Whese M. L. Hamilton 


The committees were faced with the problem of determining 
what phases of corrugated production were most troublesome 
to the industry. An adhesive questionnaire will be circulated 
about the first of June which will cover the activities of the 
high and low corrugations, fingerline, corrugator roll wear, 
and heat and moisture control committees. We hope that 


the response will be as complete as that of the adhesive ques- 
tionnaire. 

It is the privilege of the TAPPI Corrugated Container 
Committee to cooperate with the Lake Erie Section of TAPPI 
in jointly sponsoring the program today. 


Qualities of Corrugated Board 


Mr. Long then introduced Carleton Root of the Container 
Section Institute of Paper Chemistry, who delivered a paper 
entitled ‘Theoretical and Actual Qualities of Corrugated 
Board.” 

“The corrugated box industry has experienced such a rapid 
erowth in the last half century that the technology of the in- 
dustry has not been able to keep pace with production. The 
increased production capacity and the awakening of interest 
on the part of the producer and consumer have brought about 
greater emphasis on quality in recent years. This emphasis 
on quality has highlighted the need for basic information rela- 
tive to raw materials, operations, and performance of cor- 
rugated containers. 


SWENSON-NYMAN PULP WASHER 


ALTERNATE 
1 WASH WATER 
o-—~< | SHOWERS 


WEAK 
LIQUOR 
SHOWERS 


e Evaporators 


Pulp Washers e Deckers e Filters 
Digester Blow Condensers 


Surface Condensers 


Turpentine Condensers e Causticizers 
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Swenson-Nyman Pulp Washers of the type used for sulfite pulp 


The diagram at left illustrates a sectional 
view of a Swenson-Nyman Pulp Washer, 
and the valve arrangement for maintaining 
separation of strong and weak sulfite 
liquors. Pulp emerges well washed at high 
consistency; with less dilution, thus reduc- 
ing evaporation costs. 


Swenson Spray Dryer 
SEND FOR converts sulfite liquor 


BULLETIN E-108 to dry powder in 30 


seconds. Information 
On request. 


DIVISION OF WHITING CORPORATION 
15697 Lathrop Ave. Harvey, Illinois 
BIRMINGHAM 3: A i i 

NEW YORK 7: JO, Cherchcerad 


SEATTLE 1: 1326 Fifth Ave 
TORONTO 2: 47-49 LaPlante Ave. 
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fool-proof opacity 


aS 
is right under your nose with ae 
Sodium Phospho Aluminate 


Sodium Phospho Aluminate offers you these advantages: 


Higher opacity of the sheet due to increase in retention of filler 
and fiber. Lower paper acidity, longer paper life. Less corrosion of 
wire and equipment. Better, more uniform sizing. 

For minimum acidity and fewer sulfate ions in white water, 
try using Cyanamid’s Sodium Phospho Aluminate with 
Aluminum Sulfate in combination. This method introduces 
any desired quantity of alumina in the stock without 
increasing acidity to the degree 
that occurs when only 


Aluminum Sulfate is used. 


AMERICAN Cyanamid COMPANY 


Complete information on request. 
INDUSTRIAL CHEMICALS DIVISION, DEPT. T-7 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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D. Long, Container 
Corp. of America 


Carleton Root, Institute hr. 
of Paper Chemistry 


“Regardless of the appropriateness of the bursting strength 
test as a means of estimating performance, the test must be 
considered because it is the only strength property specified 
in Rule 41 and therefore, is important if only from the stand- 
point of compliance with the rule. As a result of this, a great 
deal of information has been gathered which tends to indicate 
that the bursting strength is influenced primarily by the liners 
and only indirectly by the corrugating medium. 

“Flat crush is considered to be an important property of 
corrugated board because of its influence on the stiffness of a 
box. In general, it may be said that flat crush is related to 
the number of flutes per foot with B-flute having the highest 
crush. As conventionally measured, the flat crush character- 
istics are independent of the liners, however, in actual use, 
the liners are contributing to crush resistance and therefore 
should be considered when some measure of box strength is 
to be made. 

“The tube compression test is finding more favor as a means 
of evaluating the potential box compression qualities. In the 
tube test, a tube of the same dimensions as the box, but with- 
out the top and bottom flaps, is tested in compression and 
compared with the box compression. The tube compression 
might be considered as being the theoretical or maximum 
compression which could be expected for a particular board 
when made up into a box. In practice, this value is seldom, 
if ever, attained because of the influence of the scorelines. 

“Although the conventional tests have been used for years as 
a means of evaluating container quality, they have not been 
particularly suitable for the design of new products or to 
insure the most efficient use of the present component mate- 
rials. Engineers have been using basic engineering properties 
for years in the design of their structures such as bridges, air- 
planes, ete. Work which has been in progress at The Institute 
of Paper Chemistry for some time has indicated that fiber- 
board may be treated as an engineering material and that 
corrugated containers may be treated as engineering struc- 
tures which lend themselves to treatment by engineering 
methods. It has been found possible to obtain modulus of 
elasticity of component materials and, together with other 
constants, use this information in the computations of maxi- 
mum load of tubes. The calculated results agree with the test 
results within 6% in the majority of the cases tried. This 
work is currently being extended to boxes. 

“Other properties of importance in the finished container 
are fatigue strength—the ability to withstand repeated shock 
loads, and creep such as occurs when boxes are stacked for 
extended periods in warehousing.” 


Q.: What physical test was used as the yardstick to measure 
component strength in the prediction of panel and tube 
fee on strength? 

A tensile compression strength test was usec rhi 
records the load-deflection ae pooearie 
Should a container 12 by 12 by 8 inches meet the same 
compression test as a 12 by 12 by 18-inch container? 
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A.: The deeper box will give the higher compression test. 

Q.: In top-to-bottom pane] compression tests was there any 
consideration given to position of fingerlines? : 
No; on well-made board there will not be a preferential 
failure along a fingerline. f 

().: Can flat crush be predicted on the basis of corrugating 
medium ring stiffness? ; 

A.: Not the ring stiffness test as conventionally run. It would 
have to be modified to get an accurate test of board de- 
formation characteristics. 

Q.: What is a recommended testing procedure to prevent 
leaning flat crush tests (caused by the test itself)? 

A.: Platen movement may shift one of the facings, therefore 

platens must be rigid and parallel particularly for large 

areas. Platens can be roughened to prevent slippage and 
flutes oriented at right angles to the line of most platen 
movement. 

What influence has testing speed on flat crush test? : 

Viscoelastic materials will tend to give a higher test with 

higher testing speeds. Testing speed and application of 

load will depend on the rigidity of the material. 

Q.: In your data relating to compressive load of tubes and 

containers, were the loads checked at failure or at a def- 

inite deflection? 

Loads were maximum peak loads that the tube or box 

would stand. 

What is meant by liner restraint in the flat crush test? 

This pertains to a die compression test where tension of 

the liners comes into play resulting in 20 to 80% higher 

flat crush tests than with conventional testing procedure. 

Q.: Will flat crush tests show which side (single face or double 
face) has the weakest arches? 

A.:; This is difficult to answer. One side will fail first con- 
ventionally. 


= 
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Operating Problems in Corrugating 


Mr. Root was followed by R. T. Cassidy, Vice-President of 
the Jackson Box Co., who discussed ‘‘Present Operating 
Problems and Future Hopes of a Corrugated Superintendent.” 
Mr. Cassidy drew from his 12 years’ experience in the produc- 
tion of corrugated containers during which time he served as 
superintendent and production manager. Many pieces of 
equipment now standard in the industry were tried out and 
proved in his plant. The ever-present problems of adhesion, 
roll wear, fingerlines, and high-low corrugations were brought 
out. Mr. Cassidy stressed the importance of good housekeep- 
ing and preventive maintenance as requisites for good opera- 
tion. A well-engineered drying system is often the difference 
between success and failure. Future hopes outlined were 
speeds of 1000 feet per minute with automatic splicing equip- 
ment and side guides. Better designed corrugators to make 
it more convenient to operate at higher speeds have been the 
ultimate goal of every corrugator superintendent in the 
country. 


Q.: Who manufactured the corrugating rolls with the new 

contour? 

Samuel Langston Co. 

Who places “Repair Me” tags on the corrugating ma- 

chinery? 

The head operator of the corrugator places the tag on the 

machine and forwards the stub to maintenance. 

What effect does crown on corrugating rolls have on flat 

crush or compression tests? 

It should have no effect since a small corrugating roll with 

crown and a straight large corrugating roll are used. 

Pressure applied to the small corrugating roll tends to 

straighten out the roll so that there is no crown. Under 

normal loading the pressure is equal across the face of 
the roil. 

Q.: What is the proper tooth contour on corrugating rolls for 
best performance? 

A.: Proper tooth contour depends on many variables and 
would be difficult to discuss. Theoretically a pair of 
rolls run long enough would fit themselves. Corrugator 
operation is forming-molding rather than a tucking-fold- 
Ing operation. For maximum stiffness, the meshing parts 
must have a close fit. Ideally meshing parts would have 
equal uniform pressures on top, bottom, and sides. This 
can’t be reached, however, since board must be pulled 
into the tooth. Even a slight degree of lean will decrease 
flat crush, therefore a tight fit more nearly approaches a 


perfect involute curve and th j 1 1 
board. e theoretical caliper of the 
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UFORMITE 700 


ROHM & HAAS COMPANY WASHINGTON SQUARE 
THE RESINOUS PRODUCTS DIVISION PHILADELPHIA 5, PA, 


AN ENTIRELY NEW WET STRENGTH RESIN 


Urormite 700 is such a remarkably different wet strength resin 
that we’ve racked our brains for a spectacular way to describe it. 
We finally decided to let it speak for itself. It will, if you'll just 
write for a sample. But until the sample arrives, here’s an idea 


of what to expect. 


1. Fast wet strength right off the machine. 
High efficiency over a wide range of resin-to-pulp ratios. 


Adaptability to almost any furnish, from unbleached kraft to rag. 
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Extreme ease of mixing, without acid, aging, or special 
equipment. 


5. Wide flexibility in point of addition, from wire to beater. 


6. Convenient pH control, with acid, alum, or mixtures of acid 
and alum. 


7. Not critical to sulfate ion concentration. 


Urormite is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries. 
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R. T. Cassidy, Jackson W- J. Goettsch, Samuel 
Box Co. M. Langston Co. 


Q.: Why are printing press impression cylinders made smaller 
than die cylinders? If the diameter ratio was 1-1, would 
compression tests be better? 

A.: The die cylinder must be proper circumference to yield the 
proper result. A 1-1 ratio would repeat defects; too 
small a diameter would have a crushing action on the 
board. 

Q.: What is the effeet of pressure roll tension on board qual- 
ity? 

A.: A corrugator operator likes to operate with maximum 
tension because the corrugator operates better, however, 
excessive pressure may result in poor board. 

().: What is an ideal operating schedule? 

A.: An ideal operating schedule should allow time for pre- 
ventative maintenance rather than more costly mainte- 
nance. 

@.: What is the most effective steam pressure for corrugators? 
Is better board made at 150 than 120 pounds? 

A.: We would recommend a minimum of 150-pound steam 
and would like to have more since there is a greater vol- 
ume of B.t.u.’s available without much rise in temper- 
ature. The limit on the corrugator roll steam joints and 
preheater is about 200 p.s.i.; steam plates about 175 
p.s.1. With our present iength of hot plates we have 
enough steam for more than 500 f.p.m. 

@.: What has been your experience with the operation of short- 
and long-fibered sheets on the same corrugator? 

A.; Steam shower piping should be so arranged to provide in- 
terchangeable use of wet or dry steam for different sheets. 

@.: Can flutes be distorted by running a reground pressure 
roll with a regular corrugating roll? 

A.: Grinding of pressure rolls should be merely a cleaning up 
process. If diameter is lost, it will be necessary to change 
gots in order to run at the same speed as the corrugating 
roll. 

@.: Is it feasible to control pressure on the pressure roll with 
a hydraulic device similar to the device being used to 
control small corrugating roli pressure? 

A.: Yes; it is possible, however it must be put in capable 
hands as too much tension may score the board badly. 


Theodore Ley, Universal Corrugated Box Machines, and 
W. P. Katz and Ed Taub of the Gibralter Corrugated 
Paper Co. 
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At luncheon in the Statler Grand Ball Room, the group was 
entertained by the Four-In-A-Chord Quartet, whose mem- 
bers did an admirable job on several old-time barbershop 
tunes. The group of young engineers led by Tom Wellman 
of du Pont’s Grasselli Division are members of the Society of 
Barbershop Quartets. 


Past, Present, and Future of Corrugators 


The group gathered in the Euclid Room after lunch to hear 
Walter Goettsch, Vice-President of the Samuel Langston Co. 
discuss “Past, Present, and Future Design of Corrugated 
Combiners.” Mr. Goettsch traced the beginnings of the cor- 
rugator back to 1870 with development in 1880 of single 
face—and in 1895 double face regular slotted containers, 
principally for express shipments in the New York area, 


Past, Present, and Future Design of Corrugated Combiners 
Walter Goettsch 


Tue heart of a corrugating unit is the single facer, and 
the most important element of the single facer is the pair of 
corrugating rolls which form the sheet. 

If we trace back the origin of this part of our equipment we 
can go back to around 1870 at which time we find in use ma-~ 
chines which comprise a pair of hollow fluted rolls, revolving 
in a pair of simple side frames. These rolls were usually 
heated by inserting into them heated rods or pokers. The 
rolls were turned by hand. These machines were used in 
some of the more progressive launderies to put ruffles into 
such things as curtains. 

Soon thereafter very similar machines were being built and 
used to corrugate paper. The resultant unlined corrugated 
sheet found ready acceptance in the packaging of glassware, 
and along about 1880 we encounter single-face paper and soon 
after that double-face paper. By 1895 double-face regular 
slotted cartons had come into use, primarily for express ship- 
ments in New York City. 

The machines in use at that time were very small, light, 
slow running, and simple affairs from about 24 to 36 inches in 
width. Apparently they were all very similar. The single 
facer was almost always operated independently of the double 
facer or combiner and comprised two and somewhat later 
three fluted rolls arranged in a vertical stack, heated either 
by gas flame or in some cases by steam at rather low pressures 
The corrugated sheet after passing through the rolls was 
led across a very simple adhesive applicator roll, permitted to 
drop down on the liner, and the combined web was then run 
over some heated plates and usually wound up into rolls for 
drying and seasoning. The third corrugating roll was added 
to the stack in an endeavor to apply more heat to the sheet 
and thus enable it to hold its fluted shape more firmly. In 
spite of very low operating speeds the big problem was that 
of making a single-face sheet in which there would be any- 
ates approximating a uniform number of corrugations per 
oot. 

The double facers or combiners similarly were very simple 
and very crude, and the cut-off mechanism was usually a 
sa in the hands of the boy attending that part of the ma- 
chine. 

Soon after the turn of the century the corrugated shipping 
case begin to find increasing acceptance. Some of the basic 
patents which had been controlled by a very small group 
expired, and a number of new companies entered the field. 
The demand for larger corrugating machines capable of run- 
ning at higher speeds stimulated the thinking of a new group 
of men and we entered a period which produced a considerable 
variety of machines which were all quite different. 

They were all combination units in which the single facer 
and the double facer operated in combination with one an- 


other, all had cutoffs of one kind or another, but there the 
similarity ended. 
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If you’re looking for process 

lines that won’t discolor paper stock .. . 
and require only a minimum of attention for clean- 
ing or maintenance... Iransite Pipe may be the 
practical answer to your problem. 

Like many leading paper mill operators, you'll 
probably find that Transite Pipe is money-saving 
insurance against these production problems—and 
for three good reasons: 


It resists corrosion—Made of asbestos and 
cement by a special Johns-Manville process, ‘Transite 
is a dense, non-metallic pipe that combats corrosion. 
It has exceptional resistance to such chemical agents 
as mild alkalis and acids that often cause deteriora- 
tion in other pipe materials. Moreover, because 
Transite cannot rust, it protects paper stock from 
discoloration. 
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...use Lransite Pipe” 


Pipe-fitter Pete says: 


“For process lines that 
Stay cleaner longer... 


It reduces sliming-—Service records in leading 
paper mills show that Transite Pipe stays cleaner 
longer. Its unusual ability to resist sliming reduces 
shutdowns for cleaning —means a minimum of pipe 
line maintenance. 


Its capacity stays high—Transite is inherently 
immune to tuberculation (a common form of in- 
ternal corrosion) . . . therefore its original high 
carrying capacity stays high. Thus, pumps can be 
operated at higher efficiencies—pumping costs, as a 
result, remain low. 

Complete Transite Pipe systems, including cou- 
plings and Streed Transite Lined Fittings, are 
available for stock, washed pulp, white water, 
and other process and water lines. For further 
information, write Johns-Manville, Box 290, New 


York 16, N. Y. 
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Leon Hamilton, Container Corp. of America, and D. E. 
Turner, W. C. Beall, and D. Kk. Whitener, International 
Paper Co. 


Time will not permit of a more careful review of the differ- 
ent machines of that day but it does seem desirable to touch 
on a few of them at least briefly. Incidentally, this is the 
period during which silicate of soda replaced the old-fashioned 
flour paste as the accepted adhesive, and the period during 
which operating speeds ranged from 40 to the then amazing 
speed of 100 lineal f.p.m. 

There was the Raffel machine employing three fluted rolls 
with the corrugated member then carried across a simple ad- 
hesive applicator roll as we have described before. The cor- 
rugated member was dropped on the single-face liner and the 
web was then drawn across steam-heated plates by means of a 
caterpillar section made of steel slats about 3 inches wide. 
The finished single-face web was drawn back across the ma- 
chine, the tips of the flutes now pointing downward and pick- 
ing adhesive off another very simple adhesive applicator roll. 
The double-face liner was introduced from below, joined with 
the single-face web and both then drawn across another series 
of steam-heated plates again by means of a caterpillar section 
such as we have described. The cutoff on these earlier ma- 
chines comprised a stationary blade against which a revolving 
or “fly” knife operated to chop rather than cut the sheet. 

In the single-facer end of other units we see various at- 
tempts to produce a uniform or registered corrugation. John 
McPike developed and built a machine in which one of the two 
corrugating rolls was quite large in diameter. Adhesive 
was applied to the tips of the corrugated medium while still 
held in this large roll. The liner was then brought up against 
the corrugated medium and the large corrugating roll on a belt 
which hugged the large corrugating roll over an are of pos- 
sibly 90 to 100°. The M. D. Knowlton Co. built a machine 
in which the corrugated medium after passing between two 
small fluted rolls was deposited in a large fluted drum. The 
tips of the flutes here were cut down so that the corrugated 
medium projected out beyond the face of the drum slightly 
which facilitated applying adhesive without getting too much 
of it on the drum. The liner was then led around this drum 
and held under sufficient tension so that it could be bonded 
to the corrugated medium. The liner of course had to be a 
rather flat sheet and capable of running under considerable 
tension. 

The real solution to this problem of a uniform or registered 
corrugation, however, was found to be the application of a 
pressure roll running in conjunction with two corrugated 
rolls. The first of these pressure roll-type single facers was 
built by J. T. Ferres about 1900. This had the two corrugat- 
ing rolls and the pressure roll in a vertical arrangement with 
the adhesive applicator roll being brought in from one side. 
The machine had two-piece fingers or guides. Very shortly 
thereafter Sam Langston built pressure roll-type single facers 
but disposed the rolls in a more nearly horizontal arrange- 
ment which made it possible to position the adhesive appli- 
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eator roll underneath the machine, and use one-piece fingers. 
Thus we have the true forerunner of today’s machine. It is 
interesting to note that all the other types above referred to 
ceased to be built quite some years ago. 

The single facer of today is basically nothing but a refine- 
ment of the single facer Sam Langston built almost 50 years 
ago. 

Asin the case of the single facer we find that the double facer 
similarly went through some very strange forms. Many 
machines were built with caterpillar sections of the type com- 
mented upon in connection with the Raffel machine. Quite 
a few of these used caterpillar sections to engage both the 
top and the bottom of the sheet with heat supplied from steam 
piping installed on the inside of these caterpillar arrange- 
ments both above and below the line of paper travel. Vari- 
ous means were used to drag the double-face sheet across 
the steam plates and to hold it in engagement therewith. In 
the Knowlton machine we note an ingenious arrangement of 
brushes. In the case of Swift machines for many years a 
series of cocoa mats interspersed with caterpillar sections was 
used. 

Another solution involved the use of cotton belts much as 
we use them today. This solution was first discovered by Sam 
Langston when he built a double facer utilizing cotton belts 
in combination with heated steam plates in almost the same 
manner in which practically all double facers are built today. 
The first of these machines was designed, built, and patented 
by him in the period 1907 and 1908. About all that has been 
done since then is to improve this machine mechanically, and 
to lengthen it out for higher production. After the expi- 
ration of the basic patent this principle was adopted on all 
double facers, and it was in recognition of the importance of 
this invention that Sam Langston was awarded citation as a 
Modern Pioneer by the National Association of Manufac- 
turers. 

Again in the case of the cutoff we see a similar development. 
After trying out a great variety of different movements we 
note the emergence of the rotary cutoff involving two re- 
volving heads driven so that the two cutting blades perform 
a shearing action on the continuously moving web with the 
blades traveling at exactly paper speed. 


One of the very important developments without which 
present-day operating speeds and close limits of accuracy 
would be absolutely impossible was the continuous running 
mechanism. The first cutoffs offered to this industry which 
eliminated the very troublesome intermittently acting clutch 
and brake mechanisms were built by the Samuel Langston 
Co. during the depression years of the early thirties. The 
advantages of driving cutoffs continuously were so obvious 
and so great that the clutch and brake type cutoff ceased to 
be built within a period of very few years. 

The rapid growth of the market for corrugated containers, 
especially subsequent to the famous Pridham Decision of 
April 6, 1914, brought many new companies into the field 
and demanded much additional equipment. The building of 
equipment, a function performed during the early stages 
mainly by the container manufacturers themselves, fell to 
an increasing extent to a small group of equipment builders, 
who sought constantly to outdo one another in the develop- 
ment of wider machines capable of higher speeds, lower labor 
costs, lower waste, better quality, etc. The container in- 
dustry itself became more competitive and increasingly con- 
scious of greater manufacturing efficiency and higher quality. 
New materials came into use such as starch adhesives, kraft. 
liners, and other wood fiber sheets. New flute types, such as 
B and C entered the picture. All of these factors influenced 
and greatly stimulated the development of equipment. 


_ Competitive pressure gradually forced the universal adop- 
tion of the basic design features embodied in the pressure roll 
single facer, the cotton belt double facer, and the continuous 
running cutoff. As we look over the machines built in recent 


Vol. 34, No.7 July 1951 TAPPI 


RAISIN CASE 7 


- 
’ Se % | £ 
At River Raisin —< 


in Pays for itself 
° 4 ® with recovered fiber, 
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maintenance and 


depreciation costs. 
HOLDS fiber loss to 1/10% 


CUTS suspended solids to 0.3 Ib. per 1000 gal. 
(95% removed) 


OPERATES at a cost of 18¢ per ton of pulp 


The Cyclator at River Raisin Paper Company’s they bought another 
Monroe, Michigan, plant combines chemical and C 
anical 3 yclator 


mechanical methods plus slurry recirculation all in 
one unit to handle voluminous sludge from a 200-ton Results were so satisfactory 
with the Infilco equipment 
described above —the customer 
recently ordered another 
complete new installation, doubling 
waste-treatment capacity. 


liner board mill. Eliminates costly mixing, coagulating 
and settling basins. Saves valuable space. 
Cuts pollution. Improves public relations. 


INFILCO INCORPORATED § J2cson, Arizona 


© BETTER WATER CONDITIONING ® 
AND WASTE TREATMENT SINCE FIELD ENGINEERING OFFICES 


1894 
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World’s Leading Manufacturers of Water Conditioning and Waste-Treating Equipment 
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W. R. Tobin, American Boxboard Co., and M. F. Knack, 
River Raisin Paper Co. 


years we note that in the basic principle of operation there are 
very few differences. Even such once controversial items as 
slitting and scoring attachments and double cutoffs which 
Sam Langston patented in 1916 have found universal accept- 
ance. 

At this point let us state, and state most emphatically, 
that there are many and important differences between the 
machines being offered by the still highly competitive ma- 
chine builders. What we are pointing out is the very inter- 
esting fact of a very broad acceptance of the basic design 
features. The differences today rest mainly in refinements 
of design, quality of workmanship and materials, and field 
service, auxiliary apparatus, etc. 

Let us now take a look at a typical modern corrugating unit. 
We note first of all that the machine is larger, and heavier 
in almost every respect. Whereas not so long ago the stand- 
ard machine in the industry was the 63-inch machine, we now 
find the 85-inch machine in its place. We furthermore note 
a tendency to go to increasingly wider machines, 92, 96, 
105, and up to 115 inches. The modern machine is somewhat 
longer; however, the increase in operating speed is propor- 
tionately greater. As against speeds of 200 feet formerly 
modern machines are now maintaining speeds of 500 f.p.m. 
and over. 

Construction throughout embodies the improvements typi- 
cal of modern industrial machinery such as heat-treated gears, 
most of them running completely enclosed in oil-tight cases, 
precision antifriction bearings, force-feed lubrication at the 
more important points, etc. The old bronze corrugating roll, 
frequently gas heated, has been replaced by heat-treated 
alloy steel corrugating rolls of a very much larger diameter. 
We note that constant speed motors, Reeves drives, clutches, 
chain and sprocket drives, etc., have been almost entirely 
eliminated. At the single facer a large variable-speed motor 
is coupled to the large corrugating roll by means of one heavy 
duty, simple worm drive running in oil. The adhesive mech- 
anism here as at the double facer is driven by a separate 
motor running in synchronism with the main drive motor. 
The double facer also is driven by a large variable-speed 
motor. These variable-speed motors receive their power 
and control from heavy duty motor generator sets, usually 
located at some slight distance from the corrugating unit, 
wherever they can be best protected from heat. dust, and 
possible vibration. 

Although the machine, running at 500 f.p.m., is consuming 
roll stock at a rapid rate, there are only two men in attendance 
at the front end of the machine. With a minimum of physi- 
cal effort they push the rolls of paper into position adjacent, 
to heavy duty shaftless stands, either on roller conveyor sec- 
tions laid flush in the floor, or by means of a track and dolly 
system. Cone-shaped spindles carried on heavy arms enter 
the core opening of the roll and quickly raise it into running 
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position. Web tension is regulated by simple hydraulic con- 
trols with gages registering brake tension, where formerly this 
was pure guesswork. Web alignment is by means of push 
buttons located conveniently at various spots on the machine. 

The shaftless stands have not only reduced the number of 
men required, but by removing the arduous physical labor 
handling heavy shafts and other cumbersome apparatus, have 
eliminated the man with the strong back in favor of the man 
who ean be chosen for his experience, intelligence, and judg- 


ment. ; 
We note the large preheaters with adjustable idlers by 


means of which we can preheat the two liners as well as the 
single-face web, varying by means of convenient push-button 
control the amount of wrap which may be required. We 
note a fourth steam-heated drum, in this driven and operated 
in conjunction with a steaming device, serving to precondition, 
plasticize if you will, and prefeed the corrugating medium. 
This apparatus, known as the preconditioner, is one of the 
several features contributing not only to high speed but also 
to a higher level of quality. Here again push-button control 
of an adjustable idler permits of varying the amount of wrap. 
We note also that all of the splices are being made on the 


* fly, an operation that is greatly facilitated by these four 


heated drums. 

Now the single facer: all the way through it is a very much 
heavier machine. It has an entirely different sound to it and 
although its basic principles of operation have not changed, 
it has about as much resemblance to its protopype as a Strato- 
Cruiser or Constellation to the plane the Wright brothers 
flew at Kittyhawk. The multiplicity of levers and hand- 
wheels has been eliminated and instead we have push but- 
tons located at convenient points. Corrugating and pressure 
rolls have been substantially increased in diameter and run 
in special antifriction bearings carefully selected for this par- 
ticular duty. The adhesive mechanism which for many years 
comprised a transfer roll running in combination with a foun- 
tain roll has been replaced by a large combination fountain- 
applicator roll operating in conjunction with a doctor or 
metering roll. The adhesive film on the applicator roll is 
absolutely smooth and uniform without any tendency to bead 
or develop any other irregularities. On closer inspection we 
note a calibrated dial which indicates the clearance between 
the applicator roll and the large corrugating roll, and note 
further that this clearance is 0.015 of an inch. Here we find 
one of the few handwheels on the machine by means of which 
the operator can quickly and accurately regulate this clear- 
ance. All of us who have operated single facers know only 
too well that this is one of the most important adjustments on 
the machine. The machine that can run with a very close 
setting here will not only make better quality paper but will 
require little or no adjustment in the fingers or crescents. 
We check with the operator and find that he has not touched 
a finger for several weeks even though he has been running 
various and dissimilar types of corrugating medium. We 
learn further that the average serviceable life of the fingers or 
crescents, even on a three-shift operation, runs better than 
90 days. 

The adjustment between the fountain-applicator roll, om 
the one hand, and the metering-doctor roll, on the other hand, 
is made entirely from the operating side of the machine. It 
can be made very easily, and here again a calibrated disk 
shows exactly what the setting is. Thus the operator can 
quickly compensate for changes in the viscosity of the ad- 
hesive or for the variations in the absorptive characteristics 
of different corrugating media. There is ready means to 
change the direction of rotation of the doctor or metering: 
roll, this to obtain the most favorable conditions depending 
upon whether starch or silicate is being used. 

Although casual inspection of the machine does not dis- 
close this, we know that the corrugating rolls have been ma- 
chined on special precision roll cutting machines developed for 
this particular purpose and have subsequently undergone a 
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grinding, lapping, polishing operation. They are accurate to 
within tolerances that would have seemed absolutely fantastic 
not long ago. The uniformity of the flutes in the single-face 
board being made testifies to a proper tooth contour, one that 
has been developed with a clear understanding that corrugat- 
ing is not a folding tucking operation, but rather a forming 
molding operation in which there are incidentally some of the 
characteristics of the forming, molding, and drawing factors 
which we encounter, for instance, in the manufacture of paper 
caps in the paper can industry. Long experience has de- 
veloped the proper relationship as between top and bottom 
pressure on the one hand, and side pressure on the other 
hand, as the two fluted rolls engage and form the corrugating 
medium. 

Adjacent to the single facer we note steam pressure gages 
indicating a steam pressure at pretty close to 200 pounds. 
We note also that these gages indicate the pressure drop or 
pressure differential between the input and return manifolds 
of the machine, a helpful and important feature in a patented 
steam and drainage system developed solely for the purpose 
of obtaining maximum temperature conditions in corrugating 
units. 

Underneath the overhead bridge, adjacent to the single 
facer, we note a pair of intermeshing grooved rolls, and a pan 
or container for adhesive. This is a laminating device by 
means of which two corrugating media can be welded to- 
gether as they run through the corrugating rolls thus building 
up a flat crush characteristic heretofore unobtainable. Al- 
though only relatively limited quantities of double-face board 
have been produced by this method it has already opened up 
markets not heretofore available to corrugated board. We 
cannot help but feel that these markets will see further and 
possibly rather considerable expansion, especially when cor- 
rugating materials again become more abundant. This de- 
velopment and the possibility of new and somewhat different 
corrugating media which probably can be run advantageously 
only with corrugating rolls capable of maintaining higher 
temperatures than are now possible with steam, even at 200 
pounds pressure, indicate the need for a further study at this 
point. 

Now to the double facer or combiner: first, we note that 
the glue applicator unit, or glue machine, has been redesigned 
to incorporate the same adhesive applicator mechanism which 
we noted earlier in the single facer. We note several refine- 
ments, for instance, quick and ready means to vary the sur- 
face speed of the applicator roll, and the use of thrustors to 
automatically raise the table and the single-face web taking 
them out of engagement with the glue applicator roll as soon 
as the machine stops. These thrustors also automatically 
bring the table and single-face web back down into running 
position, thus making it unnecessary for the double-facer 
attendant to remain close to this station. This makes him 
more readily available to help make running splices at the 
single facer, to relieve a single-face operator, etc. 

The double facer itself comprises 44 feet of heating surface 
followed by 44 feet of cooling and pulling surface. We notice 
the heavy construction, the use of antifriction bearings 
throughout, the new and improved belt tighteners, quick and 
ready means to increase or decrease the top ballast, or in other 
words, the number of top idlers in use. Here again we note 
steam gages and a readily accessible pilot valve, all a part of 
the steam system mentioned earlier, by means of which the 
temperature in the double facer can be varied to suit the 
speed and the materials being run, thus contributing greatly 
toward minimizing warpage. 

Immediately behind the double facer is a single revolution 
shear to sever the web when making slitting and scoring 
changes, this replacing the older, more cumbersome hand 
shear. 

Next follows the slitting and scoring attachment which is of 
course triplex and equipped with a motor to quickly and eas- 
ily bring new setups into line. The scoring elements are 
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heat treated so that they will retain their contour for a long 
period of time. 

The cutoff is of course a high-speed duplex rotary cutoff 
which even at 500 feet is obviously running very effortlessly. 
We learn that these cutoffs are tested before shipment at 
speeds of 700 f.p.m. 

Modern sheet-handling apparatus enables three men to 
handle the output of the machine even at 500 f.p.m. without 
undue physical effort. This comprises a right-angle sheet 
delivery for the top station of the cutoff, and a fairly recently 
developed straight in-line “batch” delivery for the lower 
station. Here, sheets regardless of size are accumulated in 
accurately counted bundles or stacks and delivered to the 
take-off table at low velocity. We note that this delivery is 
particularly suited to very small sheets which may have to be 
run three and four out, as well as to extremely long sheets 
such as are now being called for in the packaging of television 
sets, various furniture items, etc. 

This corrugating unit, as is true of most of those we are 
currently building, includes what is known as the continuous 
running double facer feature, or, as some people identify it, 
the automatic order changer. This permits of making both 
slitting and scoring and cut-off length changes without shut- 
ting down the double facer. It obviously results in consider- 
able savings both in operating time and in waste. It functions 
as follows: The attendant at this point sets up that pair of 
shafts in the slitting and scoring attachment which is to come 
into use on the next order. He then presets the cutoffs. 
About 15 or 20 seconds before he wants to make the change he 
sounds a warning signal so that the single-face operator and 
in fact the whole crew will know that a change is about to be 
made. He then presses a button which brings the automatic 
control apparatus into action. This performs the following 
steps. First it slows the double facer and related elements 
such as the slitting and scoring attachment and the cutoff 
down to a speed of about 200 f.p.m. Then the single revolu- 
tion shear above referred to severs the web immediately be- 
hind the double facer. The double facer then slows down to 
30 f.p.m. while the slitting and scoring attachment and cut- 
off continue at 200 feet. The outgoing tail clears the ma- 
chine therefore at 200 f.p.m. and this provides an opportunity 
for the slitting and scoring attachment to revolve automat- 
ically into line before the oncoming web reaches it and similarly 
allows the cutoffs to reset themselves before the oncoming 
web reaches them. When this has been done the double facer 
automatically resumes the speed of 200 f.p.m. The total 
time required for this entire cycle is less than 60 seconds. 

With the high frequency of slitting and scoring changes in 
most plants this is a valuable factor, particularly in terms of 
reducing waste. 

This has been but a brief description. Needless to say we 
will welcome an opportunity to discuss more specifically any 
points on which you may wish to raise questions, either here 
in this meeting or subsequently. 

Now as to the future. There is certainly nothing more 
tempting and nothing more dangerous than to look into that 
good old crystal ball. We are constantly searching for new 
things and scanning the horizon for anything that may con- 
ceivably bring about some more important changes, but 
frankly do not see anything very revolutionary or drastic. 
Indications are that we more likely will see a continuation of 
the orderly evolution we have been experiencing. So far as 
the things that we are more immediately working on here 
are a few that might be of some interest. 

First as regards the single facer. We have felt for some 
time that the adjustments by means of which we control the 
pressure between the two corrugating rolls are rather crude. 
Even the new, heavy duty, high-speed machine we have just 
described utilizes the old-fashioned handwheels, screws, and 
heavy duty springs. These comprise the time-honored and 
on the whole the rather effective apparatus with which we 
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A specialized engineering organization backed by the 
developers of this equipment, with over 300 installations 
throughout the world including over 100 in the U.S.A. 


The manufacturer of the equipment in use in the U.S.A. 
will continue to build the Sveen-Pedersen Flotation 
Saveall thereby assuring the same dependable source of 
supply. 
All equipment of advanced design by expert engineers 
. simple, sturdy construction and skillful workman- 
ship. All parts coming in contact with water are made of 
corrosion-resistant metals. 


Complete automatic flow control (water, air and floccu- Sveen-Pedersen Advantages: 


lents) engineered to your requirements. P , 
e Rapid, short circulation cycle through system, 


Let us suggest how to reduce your shrinkage, and solve 
your water and stream pollution problems through the 
installation of the superior Sveen-Pedersen Flotation 
Saveall in your mill. Sveen-Pedersen field engineers will ease of cleaning. 

gladly confer with you regarding your specific problems. e Minimum maintenance... scraper flight is only 
moving part. 


@ High efficiency under all paper mill conditions. 
@ Quick accessibility throughout equipment permits 


New Descriptive, illustrated Catalog upon request 


Patented and patents applied for in U.S.A. and foreign countries. e Insensitive to fluctuation in quantity of incoming 


a: white water. 
Manufactured and sold in Canada by Alexander Fleck Limited, 


Ottawa, Ontario. 


VEEN-PEDERSEN 


ALES CORPORATION 


See ENT HH STREET, “LON:GulslAN D Clive 67 IN. %s 


ne a ee Sr ae 
EiGLuUsIVe AGENT FOR Die SIVIE'E Ni= Pp EDiE-ReS) EN Se EIR@ a AnIsiR@rN SscAWN, ESAGUIE 


TAPPI - July 1951 Vol. 34, No.7 33 A 


increasing corrugating roll life? What other consider- 
ations are under consideration for this purpose? 


ill gi 1 life 
A.: Chrome-plated rolls will give 50 to 100% longer rol ‘i 
but must be carefully handled by the operator. Chrome 
being brittle, rolls should not be run dry without paper 
between them. Nitrided rolls are scarce due to lack of 
steel. Wear is also affected by loading pressure, 80% of 
the machines are running with excessive loading. 
Q.: Has any improvement been made on belt joining to reduce 
damage to board? 
A.: Nothing worth talking about. , : 
Q.: What are the corrugator roll loading requirements of 
various corrugating mediums? ; 
A.: Kraft or semichemical needs two to three times the 
amount of pressure needed by the bogus sheet. 
Q.: Why does the rotation of the doctor roll have to be re- 
versed when changing from ere to starch 
4.: With silicate it is difficult to have a scraper keep the doc- 
: tor roll clean since the scraper will become scored and rings 
‘. : will develop with loss of film thickness control. 
A. E. Montgomery, J. O. G-Ty held SB Conde Q.: What is the effect of superheated steam on the corruga- 
Ross Engineering Corp. rich Chemical Co. tor? Pe: ; We 
A.: Superheated steam (200° of superheat) caused no trouble 
\ : : on the double backer but did on the single facer. Cor- 
are all familiar. We have felt, however, that there is a defi- rugating rolls call for very high heat ‘transfer rates. 
i é ‘e conven | hich can be Ss heated steam being a gas does not liberate a large 
nite need for a more conv enient adjustment which can Super oe es oe Soho cabal aaa 
made by the operator without physical effort and entirely nN Hes a ee eee 
from the operating side of the machine, and a reasonably ac- Hoe e eee noes of hank ie trom coheed ee 
curate indicator of some kind which would show the amount superheat has heen dissipated. With superheate ‘| steam 
: ing appli S i . An instrument is being developed to 
of pressure being applied. I am happy to say that a pilot rolls run too cold 1 
1 i rauli aratus whi r a = measure the temperature of a moving corrugator roll since 
installation of hydraulic apparatus which we put on a pr oduce pee ene bre of. moving 007 
tion machine about 2 months ago looks extremely promising. prea ae 
In fact it looks so promising that we are in the midst of equip- Q.: Why do we need a “cooling” section and what does it do 
ing three more machines. for quality? é 
PN ; nother point on the single facer. We have observed A.: The so-called “cooling” section is a tractor section with- 
site i i aonivicn 7 re hi out which cutoff would be impossible. The section tempers 
that when running laminated materials we need more heat. oe pie Seid cit charles non aan 
We suspect that other special corrugating materials could be perature so that. a.aheet free from warocnmd Gig aaeel 
successfully run if we could maintain very much higher sur- doliveredi 
face temperatures and also feel that many of the corrugating Q.: What is the function of live steam on corrugating medium? 
i y in reg se W ill higher Aes ids in plasticizing the sheet. 
materials now in regular use would benefit by still higher 1.: It aids in p , 
temperatures. To increase steam pressure beyond 200 pounds we ee : ere bets ie Be he into the sheet? 
REA sa Sar  . Wee ; ; A.: It would lead to soft rolls, shrinkage, etc. 
Lise ee eae ie eee eee eS te eA Q.: Can the showers get enough moisture into the sheet at 
small increases in temperature even with appreciably higher hichapeed? 
pressures which of course involve many difficulties even A.: We have had to move the shower farther away from the 
where high-pressure steam might be available. Our thinking corrugating rolls for high-speed operation. The shower 
here is that liquid heat carriers may provide a sound solution. also heats the sheet so that a combination of heat and 
i ki i ati a , moisture 1s necessary. 
We have been working in collaboration Ys ith several of oe Oi Ts valiper load a Poni of Eee ; 
customers on this problem and have carefully investigate A.:’ Tf rolls are déing @ good siiolding jobN elt pain ene 
the relative merits of such liquid heat carriers as the special medium shrinkage. ‘If the operation as slow, boariias 
oils more recently developed, and such chemicals as for in- dried and less shrinkage results. 
stance Arachlor. Pilot installations have been made which As Could there be slippage between rolls? 
indicate to us a definite need for some design changes in the A.: If rolls are in good shape there is little chance for slippage. 


single facer, principally larger openings in the corrugating 
and pressure rolls, means to introduce the heat carrier at one 
end and take it out at the other, means to maintain a high 
rate of flow immediately adjacent to the inside wall of the 
rolls, ete. The first installation in which we will have cor- 
rugating and pressure rolls which provide for these features, 
will probably be put into operation the latter part of this year. 


Heating and Drying Problems 


A. E, Montgomery, Vice-President of the J. O. Ross Engi- 
neering Corp. discussed ‘‘Theoretical Problems of Heating 
and Drying” by treating the corrugator operation as a heat 
transfer problem. 


Another point: we are constantly studying various possi- 
bilities of increasing the serviceable life of corrugating rolls. 
There is not much we can say at this point but we thought you 
might be interested to know that it is something to which we 
are giving considerable thought. 

We are constantly studying the problem of how to eliminate 
warpage in the double facer. 

We have a number of other projects under contemplation 
but none of these is far enough along to warrant discussion 
here. 

In the main, the machine of the future will reflect our con- 
stant effort to help solve the problems which you men in the 
operating and technical end of the container industry éall to 
our attention. The close cooperation which we have enjoyed 
has not only been the source of much real pleasure and satis- 
faction, but has been one of the most important factors in the 
progress that has been made so far. 


“Drying on a corrugator combiner is not a simple require- 
ment of water evaporation and removal as in the usual drying 
operations. The prime consideration is the application of 
heat in such a way as will develop the fullest value of the ad- 
hesive and will produce a board which will remain flat. As 
for any other drying problem, however, thinking may be 
clarified by considering the problem as one of heat transfer, 
for the greater the rate of heat transfer from the steam inside 
the corrugating rolls or the drying plates into the board the 
greater the production which can be secured. 

“The basic formula for heat transfer is usually written: 
Q=UXA®X AT, where Q is the quantity of heat expressed 
in B.t.u. per hour, U is the coefficient of over-all heat conduct- 
ance expressed in B.t.u. per hour per square foot per degree 
F’. difference in temperature, A is the heat transfer area in 
square feet, and AT is the difference in temperature in degrees 
F. between the steam on the inside and the material being 


Q.: Does chrome plating offer any possibility as a means of heated on the outside. Any means which will increase any one 


24 A Vol. 34,No.7 July 1951 - TAPPI 


HERE’S HOW ONE MAN LEARNED THIS FACT: 


A paper manufacturer, faced with the prob- 
lem of waste treatment in his plant, guessed 
that a good system would cost him a six- 
figure sum. To avoid paying so high a price, 
he sunk a considerable amount into a home- 
made system—which simply did not do the 
job. And so he called in consulting engineers. 


After making a complete survey of the mill, 
analyzing samples of its waste, and thor- 
oughly studying the problem, the engineers 
made their recommendations. They were 
accepted by the surprised manufacturer, and 


the system was built. 


The waste-treatment plant cost even less than 
the supposedly-cheap makeshift equipment 
that had failed, and it provided an effluent 
completely acceptable for re-use in the mill. 


GH 


FOUNDED 1906 


ENGINEERS 


NEW YORK e PHILADELPHIA #® WASHINGTON 


CONSULTANTS 


700d waste-treatment system... 


It also produced some benefits the manu- 
facturer never expected: 
6 A large amount of raw stock was recovered 


6 Stream pollution was eliminated 
6 There was an important reduction in heat losses 


The manufacturer estimates the new system 
will have paid for itself within three years! 


Maybe you have been putting off the ques- 
tion of water, sewage, or industrial waste 
treatment for your plant or community 
because you think the cost prohibitive. 
Don’t guess; you will probably be wrong! 
Call in consultants specializing in this field. 


FOUR WAYS TO ECONOMIZE ON INDUSTRIAL WASTES 
...is a factual treatise offering much useful information 


on its subject. Write for your copy today! Address: 
Gilbert Associates, Inc., 412 Washington St., Reading, Pa. 


CONSTRUCTORS 


READING, PA. 
e HOUSTON ¢ ROME * MANILA ¢ MEDELLIN 


of the factors on the right side of this equation will increase 
Q and thereby allow for increased production. 

“The over-all heat conductance is affected by the following 
factors: 


1. Dropwise versus film type condensation. 

Vapor velocity. Sy. ; 

Complete removal of the condensate from the inside of the 

heating surface. 

4. Presence of noncondensable gases. ven small percent- 
ages built up by inadequate venting or steam circulation 
can greatly reduce the heat conduction. 


5. Superheat in the steam. Superheated steam is no better 
than saturated steam at the same pressure, and may be 
worse. 

6. Scale or dirt deposit on the steam side. 

7. Thickness of drier plates or wall of corrugating roll. 

8. Material of metal wall. From a heat transfer stand- 


point, for example, copper has about eight times as great 
conductivity as iron or steel. 

9, Outer surface of metal. The intimacy of contact be- 
tween metal and paper is of dominant importance. Heater 
plates should be perfectly smooth and flat and level, to 
make complete and uniform contact with the paper. 

10. Surface of paper. A smooth liner would receive heat 
more rapidly than one with rough or irregular surface. 

11. Pressure exerted by rolls on belts, and hence the pressure 
of the paper on the plates. 


“The factor A is simply the amount of heat transfer sur- 
face, and can only be increased by lengthening the drying sec- 
tion. The factor AT can be increased either by raising the 
steam pressure or by lowering the drying temperature as by 
use of air. If the removal of water were the only consider- 
ation the latter would have interesting possibilities, but it is 
recognized that the desired properties of the board may re- 
quire use of elevated temperature over some certain time 
period. Too little is known about this, and a fertile field for 
some research 1s apparent.” 


Q.: Is it practical to displace the air in the flutes of combined 
board before the board leaves the cooling section? 

A.: The blowing of hot air through the flutes to prevent con- 
densation has never worked out practically. 

Q.: Isn’t drying in effect just evaporating the moisture and if 
so would good circulation of dry hot air be desirable? 

A.: Nomenclature in the industry is misleading. Very little 
drying is accomplished in the drying section. It should 
be called the “adhesive setting” section. 


Lake Erie Section Meeting 


At a dinner held Friday evening, Chairman Burnett of the 
Lake Erie Section introduced R. G. Macdonald, Secretary- 
Treasurer of TAPPI, who discussed the historical background 
leading to the formation and development of National 
TAPPI and the sectional groups and concluded by presenting 
Chairman Burnett with a charter and gavel symbolizing the 
official acceptance of the Lake Erie group as a local section 
of TAPPI. Richard P. Price, TAPPI Executive Committee 
Member and Vice-President of the Hammermill Paper Co., 
welcomed the Lake Erie Section and stated that everyone 


atl 


William Hasselo, Con- 
tainer Corp. of America; 
Chairman, Lake Erie Sec- 


R. P. Price, Hammermill 
Paper Co.; TAPPI Execu- 
tive Committee Section 

Representative tion 


had been impressed with the steady growth of the group to 
its ultimate goal of a local section status. A short business 
meeting was held at which time the new constitution pre- 
viously circulated to the members was voted on as was the 
new slate of officers for the year 1951-52. The new slate 
included William Hasselo, Container Corporation of America, 
as Chairman; Joe Thompson, Minerva Wax Paper, Ist Vice- 
Chairman; R. L. Lewis, Ohio Boxboard, 2nd Vice-Chairman; 
William Schoenberg, Lord and Schoenberg, Treasurer; and 
L. E. Rolig, Ohio Boxboard Co., Secretary. 

Chairman Burnett introduced representatives from the 
Ohio, Lake States, Pacific, Chicago, and New England 
Sections. 

Chairman Burnett turned the meeting over to the new 
Chairman, Bill Hasselo, who introduced Pete Spring, retiring 
2nd Vice-Chairman. Pete presented Bill Schoenberg with 
a testimonial document commending Bill for his efforts on 
behalf of the Lake Erie Section during its infancy. Pete also 
presented retiring Chairman Burnett with a cocktail set in 
appreciation of his work in guiding the Lake Erie group over 
the road to success as one of the local sections of TAPPI. 

George E. Field, Technical Service Manager of the Plastics 
Division of the B. F. Goodrich Chemical Co., gave an in- 
spiring talk on the subject ‘Development Requires Co- 
operation.” Mr. Field drew on his experience in the de- 
velopment of synthetic rubber to outline the need for more 
cooperation between technical and operating personnel in 
industry today. He stated that many progressive steps 
have been blocked many times by attitudes and misconcep- 
tions between technical and operating people. Many times 
this is a case of failure to use salesmanship and misunder- 
standing of the other fellows problems, which properly 
treated results in smoother relationships, cooperation, and 


R. L. Lewis, Publicity Chairman 


DRAPER BROTHERS COMPANY 
CANTON, MASS. 
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progress. 
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Potlatch Forest’s New 800 ft long 


machine room with it’s modern 


View of Potlatch Forest’s new ma- 
chine room with ROSS _ Insulated 
Panel Hood over machine and 
ROSS Heating and Ventilating ap- 


"Paper Over" was announced by Potlatch Forest's. Inc. in slightly 


paratus above. Insert shows . 6 
exhaust fan outlets; from the hood. more than 11 months from the day ground was broken for their great 
Other ROSS equipment includes . 5 ° 

: oe new mill at Lewiston, Idaho. On that day it became the first mill to 
heating and ventilating systems for 
Beater Room, Finishing Room and make and use virgin wood pulp in an entire area extending over 14 
eke be ot states. Another epochai event in which the dependable ROSS Air Sys- 


Cooling. 


tems played their important part in helping to insure maximum oper- 
ating efficiency throughout this notable new mill. 


J. 0. ROSS ENGINEERING 


_ CORPORA TI 
MANUFACTURERS OF AIR PROCESSING SYSTEMS 


‘444 MADISON AVENUE NEW YORK 22, N.Y. 


19 Milk Street, BOSTON-9 © 9225 Grand River Avenue, DETROIT-4 © 600 St. Paul Avenue, LOS ANGELES-17 
CARRIER-ROSS ENGINEERING COMPANY, LIMITED, LONDON, ENGLAND 


201 N. Wells Street, CHICAGO-6 e 
ROSS ENGINEERING OF CANADA, LIMITED, MONTREAL, CANADA ¢ 
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Sulphur 


A CHEMICAL AND ENGINEERING NEWS STAFF REPORT 


SeLtpom does a week go by without sulphur 
touching off a blaze of newspaper headlines. Without 
doubt, sulphur—the subject of earnest deliberations, 
endless conferences, and bold new programs—is the 
chemical industry’s supply problem number one. The 
scarcity reaches out into every sector of American 
industry. Its effects are global. As one raw materials 
expert commented tersely: ‘Sulphur is the hottest 
subject on the calendar.” 

The U. S. chemical industry, which for years has 
been burning sulphur at a tremendous rate, has taken 
it entirely for granted that sulphur would come roar- 
ing out of Texas and Louisiana forever. Now, the 
cruel awakening. 

Predictions are that U. 8. native sulphur deposits 
will be exhausted within 25 years. Early this month, 
the sulphur committee of the International Materials 
Conference estimated the 1951 world sulphur shortage 
to be at least 1 million tons, or about 20% of U.S. 
production. Because there is little immediate prospect 
of any significant increase in the U.S. sulphur supply 
most consumers will have to face the fact that, for the 
time being, about all they can do is tighten their 
belts and hope for the best. 

Canadian pulp and paper manufacturers, consuming 
at present about 80% of Canada’s sulphur imports 
(almost all of which come from the United States), 
have been saying that unless the industry gets more 
sulphur, the production of newsprint is certain to nose- 
dive. In mid-April, James M. Quinn, president of the 
California Fertilizer Association, wired officials of the 
National Production Authority that, as a result of 
the diversion of sulphuric acid to the nation’s oil com- 
panies, the amount of acid now available for producing 
superphosphate and ammonium sulphate is ‘critically 
short of amount needed to meet minimum California 
and Arizona demands. Added demand caused by 
shortage of agricultural fertilizer materials results in 
desperately serious situation for growers.” At Hous- 
ton, Tex., the sulphuric acid shortage forced Phillips 
Chemical Co. to cut its ammonium sulphate production 
by 35%. Said Jefferson D. Stewart, executive vice 
president of Federal Chemical Co.: “Because of the 
superphosphate shortage [caused by the scarcity of 
sulphuric acid], we have laid off night crews alto- 
gether. At times, some of our plants have been com- 
pletely idle.” 

Last fall, Texas Gulf Sulphur reduced its domestic 
shipments to 80% of its customers’ maximum contract 
requirements. On Jan. 1, 1951, Freeport Sulphur 
began allocating its sulphur on the basis of 85% of 
the 12-month base period ending Sept. 30, 1950. The 
cuts announced by both Texas Gulf and Freeport— 
which together turn out approximately 90% of the 
nation’s Frasch sulphur—have been in effect ever 
since. As part of the chain reaction, major chemical 
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manufacturers began telling their customers to expect 
15 to 20% less sulphuric acid in 1951. 

There are any number of ways to gage the sulphur 
shortage. One is by price; another is by the above- 
eround stocks of elemental sulphur. Although today 
the standard price of U. S. sulphur is $21 to $22 a ton 
small quantities are being resold in this country at 
$60 to $90 a ton. Some companies have been willing 
to pay as much as $120 a ton—or over five times the 
standard contract price. Obviously, such fancy prices 
are being paid because some hard-up manufacturers 
simply cannot get sulphur by any other means at any 
lower price. 

At the close of 1950, stocks of native sulphur at 
U. 8. mines amounted to 2.4 million long tons, as com- 
pared with 3.5 million long tons at the end of 1945 
and 4.0 million long tons at the end of 1939. In years 
past, above-ground reserves have represented at least 
an 18-month sulphur usage. Now the sulphur pile is 
equivalent to not more than a 6-month supply— 
generally regarded as the “irreducible minimum.” 
Even last year, when the perils of a steadily dwindling 
sulphur reserve became all too evident, the industry 
sold 445,000 more tons of native sulphur than it 
produced. 


PRODUCTION AND USE 


In 1950, the industry’s peak year, U. 8. producers 
turned out 5,192,184 long tons of native sulphur. This 
constituted a 148% increase over 1939 and a 38% 
increase over the top output of World War II. In all 
likelihood, the upsurging American chemical industry 
10 years-hence will be consuming sulphur at more than 
twice its present rate—if the sulphur industry can 
satisfy the demand. 

Last year, about three-quarters of U. S. sulphur 
went into the production of sulphuric acid. The 
tremendous increase in sulphur usage during the past 
few years has gone hand in hand with the phenomenal 
rise In the use of sulphuric acid not only in the manu- 
facture of fertilizers (which in 1950 took 44% of U. S. 
sulphuric acid) but in the production of chemicals 
(16%) and petroleum products (12%). 

The greatest single reason for the speed-up in sul- 
phur production has been fertilizers. For example, 
although in 1939 only 1.23 million short tons of 100% 
sulphuric acid went into the making of superphosphate 
fertilizer, in 1950 superphosphate production required 
a full 3.95 million short tons—an increased acid con- 
sumption of over 220%. This greatly extended usage 
has resulted not only from the effective educational 
programs that have convinced farmers of the merits of 
fertilizers but also from the very fact that farmers in 
recent years, as never before, have had the cash-in- 


hand to purchase fertilizers in unprecedented quan- 
tities. 
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FB-667 


During the last century, Farrel has accumulated unequailed 
experience and has developed the plant facilities and 
specialized equipment for producing rolls to meet your 
needs exactly. 

Farrel Rolls are made in the world’s largest specialty roll 
shop. Here you will find: deep pits for the vertical casting 
of the largest rolls used in paper mills . . . iron chills in a 
complete range of sizes . . . specialized pouring and handling 
equipment ... provision for the most exacting metallurgical 
control ... machine tools for rolls of all types and sizes... 
Farrel swing-rest grinders with the patented automatic 
crowning device .. . and the exclusive Farrel roll caliper — 
all operated by men with broad experience in every phase 
of roll manufacture. 

For further details of the many reasons why you should 
specify Farrel rolls, send for a copy of bulletin 116. No cost 
or obligation. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Sales Offices: Ansonia, 
Buffalo, New York, Akron, Chicago, Los Angeles, Houston 
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Farrel rolls are made of chilled 
iron, gray iron, Meehanite 
metal, alloy iron, steel or chro- 
mium-plated, in sizes from 5” 
to 72’ in diameter and up to 
312” face. 
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The manufacture of titanium dioxide, nitroglycerine, 
DDT, phenol, rayon, and synthetic detergents con- 
sumes sizable amounts of sulphuric acid. So does the 
pickling of metals and the production of zinc, aluminum, 
magnesium, and copper. The petroleum industry 
counts on sulphuric acid in the production of alkylate, 
cracking catalysts, drilling muds, and lubricating oil 
additives. 

Sulphite pulp manufacturers call for immense quan- 
tities of sulphur dioxide. Elemental sulphur goes into 
the making of rubber, medicinals, carbon disulphide, 
sulphur dyes, and pesticides. These, of course, are 
but a few of the countless outlets for the nation’s 
sulphur. A complete enumeration of sulphur’s direct 
and indirect applications would require a recital of 
every major technological advance of the industrial 
age. 

Before the lush days of the Gulf Coast salt domes, 
U. S. sulphur came principally from pyritic ores. 
Pyrites (the all-inclusive name for metal sulphide 
minerals containing 25 to 50% sulphur) were roasted to 
form sulphur dioxide, which, in turn, was converted 
to sulphuric acid. Pyrites, although merely a fringe 
source of sulphur in this country today, are still the 
chief sulphur source for most of the rest of the world. 

In 1867, prospectors searching for new petroleum 
reserves accidentally stumbled upon sulphur near Lake 
Charles, La. Beneath the marsh, muck, quicksand, 
and rock, they found sulphur of extraordinary purity. 
The big problem was getting the sulphur out of the 
ground. Several companies tackled the job headlong 
by using standard mining techniques. Time and 
again, their efforts ended in failure. Then Herman 
Frasch came up with the idea that sulphur might be 
mined successfully by melting the element under- 
ground with hot water. Although he filed a patent 
application for the process as far back as 1890, Frasch 
had to wait over 15 years—a period marked by re- 
peated setbacks—before he could pronounce the ven- 
ture a success. 

The establishment of the Union Sulphur Co. by 
Frasch in 1896 was followed by the formation of the 
Freeport Sulphur Co. in 1912, the Texas Gulf Sulphur 
Co. in 1918, the Duval Sulphur and Potash Co. in 
1926, and finally the Jefferson Lake Sulphur Co. in 
1932. Freeport, Texas Gulf, Duval, and Jefferson 
Lake—owning plants in either Texas or Louisiana 
are today the only U. 8. companies producing native 
sulphur by the Frasch process. 

At the turn of the century, the fledgling American 
sulphur industry produced somewhat more than 3000 
tons of brimstone a year. Today, the industry is 
turning out approximately five times that amount in 
a single day. In 1900, with the aid of imports, mainly 
from Sicily, the U. 8S. consumed about 500,000 tons of 
sulphur, including sulphur from pyrites. Translated 
into contemporary terms, this usage is equivalent to 
about a 6-week consumption of sulphur in all forms. 

Even by 1910, only about 5% of all U. S. sulphuric 
acid came from brimstone; the remainder was based 
on pyrites. Actually, brimstone never made much of 
a dent in the U. S. chemical industry until World War 
I, when the importation of pyrites, chiefly from Spain, 
was abruptly curtailed. Under the~-harassment of 
submarine warfare, the United States was forced to 
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That trend 


turn increasingly to Gulf Coast sulphur. 
continued. 


GULF COAST SULPHUR 


The great bulk of elemental sulphur now produced 
in the United States first sees the light of day along 
the Gulf Coast. Out of a total of over 200 salt domes 
discovered in that area, only 12 have every attained 
commercial status. The others have either been barren 
or of little potential value. Of the 12 workable domes, 
seven are in operation today; the remaining five have 
been exhausted. 

Had it not been for the exceptional merit of the Frasch 
process, the United States might today have had a 
eenuinely diversified sulphur industry. Instead, the 
industry placed practically all its chips on Gulf Coast 
sulphur. Other sulphur sources were largely neg- 
lected. However, now that it has become more 
than obvious that Gulf Coast production cannot keep 
pace with demand, the chemical industry is being forced 
to look elsewhere. 

The U. S. has six basic alternatives: pyrites, hydro- 
gen sulphide (from natural and refinery gases), smelter 
gases, calcium sulphate, coal, and low-grade sulphur 
deposits. Ironically, the most costly sources of sulphur 
(as far as recovery is concerned) are not only the most 
plentiful but also the most widely distributed; they 
are calcium sulphate and coal. In 1950, the U. S. 
obtained 9.0% of its sulphur from pyrites, 2.4% from 
hydrogen sulfide, and 4.0% from smelter gases. The 
remaining 84.6% was Gulf Coast sulphur. 

Because of their high cost, alternatives for Frasch 
sulphur are at present very much in the background. 
However, as U. 8. reserves steadily decline, the price 
of elemental sulphur will inevitably rise. Simul- 
taneously, the production of sulphur from what cur- 
rently are regarded as marginal sources will become 
ever more attractive. As William L. Swager of Bat- 
telle Memorial Institute observed: “At present, it 
appears that any increase in the supply of sulphur 
will have to come from by-product sources.... There 
is plenty of sulphur available, but not at the price 
that is currently being paid for brimstone. The 
economic driving forces indicated by the estimated 
demand for sulphur in 1960 will gradually bring to the 
market increasing quantities of by-product sulphur at 
increasing process. ... There appears to be no long- 
term sulphur shortage nor any revolution in the indus- 
try that will have severe repercussions. It will be a 
gradual struggle between the suppliers and the con- 
sumers in the market place.” 


SULPHUR FROM PYRITES 


Pyrites are the chemical industry’s most compelling 
alternative to Gulf Coast sulphur. However, at brim- 
stone’s present price, the production of sulphur from 
pyrites is a comparatively costly proposition. In 
fact, when a manufacturer decides to build a pyrites- 
burning sulphuric acid plant, he must resign himself 
to paying more than twice what it would cost him to 
build a comparable sulphur-burning installation. How- 
ever, calculations are that the production of sulphur 
from pyrites will successfully compete with Frasch 
sulphur when the price of brimstone at the mine rises 
to at least $30 a ton. 
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Sulphuric acid manufacturers and al! users ef 
sulphur dioxide faced with a shortage of elemental sulphur 
will find in FluoSolids an economically feasible means 
of tapping sulphides as an alternate source of SOpd. 
Utilizing the principle of fluidization, The Dorrco FluoSolids 
System is a distinct departure from conventional roasters. 
It brings SO production from those sources down to a reasonable 


investment and operating cost level. 


Its economy, simplicity and ease of operation are indicated by the facts above. 
For more detailed information write to The Dorr Company, Stamford, Conn., 
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; x Reg. U. S. Pat. Off. 
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Within recent years, the use of pyrites as a sulphur 
source has been limited largely to those plants which, 
because of their ideal location, are favored by low ship- 
ping costs and special market and raw material ad- 
vantages. The major share of U.S. pyrites production 
centers around Tennessee, although suitable ores also 
occur in eight other states. Estimated U. 8. sulphur 
reserves in the form of pyrites: 76 million tons. 

Flash roasting is by far the most widely used method 
of recovering sulphur dioxide from pyrites. Recently, 
the Dorr Co. adapted its FluoSolids system (originally 
developed for the calcining of gold ores) to the re- 
covery of sulphur dioxide from pyrites. In the Fluo- 
Solids system, 35 to 200-mesh sulphide particles are 
partially suspended in an upward-moving stream of 
air. The fluidization of the solids ensures the complete 
combustion of the particles of sulphur dioxide, which 
may then be converted to sulphuric acid. 


SULPHUR FROM NATURAL AND REFINERY 
GASES 

The recovery of sulphur from the nation’s oil fields, 
gas fields, and petroleum refineries can be justified 
on several grounds: a valuable resource becomes a 
source of additional income; the sulphuric acid sub- 
sequently produced stimulates the growth of other 
industries in the same area; and besides, the operator 
is assured that his effluent gases won’t play havoc with 
the surrounding countryside. Oftentimes, the removal 
of foul-smelling hydrogen sulphide from natural gas 
isn’t just a nice, possibly lucrative, gesture; it’s a down- 
right necessity. Not only is hydrogen sulphide highly 
poisonous (at least five times as toxic as carbon mon- 
oxide) but it is also exceedingly corrosive and may lead 
to disastrous product contamination and costly catalyst 
poisoning. These factors, plus the urgency of the 
sulphur shortage, have spurred many companies into 
taking long, discerning looks at their sulphurous plant 
gases. 

The most common method of obtaining sulphur from 
natural or refinery gases starts with the recovery of 
hydrogen sulphide by the Girbotol process. Hydrogen 
sulphide is absorbed by an ethanolamine solution and 
then stripped from the absorbent by heating. Next, 
the isolated hydrogen sulphide is partially burned to 
sulphur dioxide. In a special catalyst chamber, the 
gases are converted to elemental sulphur and water. 

Because not very many natural gas sources contain 
sufficient concentrations of hydrogen sulphide, the 
usefulness of this technique has its distinct limitations. 
In the West, however, the recovery of hydrogen sul- 
phide from sour natural gas is particularly appealing, 
not only because of the high sulphur content of the 
gas but because there are enough superphosphate 
plants around to provide a ready and sustained market 
for sulphuric acid. At present, Texas Gulf is recovering 
100,000 tons of sulphur a year from sour natural gas 
at Worland, Wyo. At McKamie and Macedonia, 
Ark., Mathieson Chemical is salvaging 53,000 tons of 
sulphur a year from Arkansas sour gas. Hancock 
Chemical recovers sulphur at a rate of 25,000 tons a 
year from oil refinery gases in the Los Angeles area, 
while Freeport Sulphur reclaims 4500 tons of sulphur 
a year from the refinery gases that pass through its 
plant near Westville, N. J. 
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Said W. C. Huffman of the Petroleum Administra- 
tion for Defense: ‘Refiners have periodically reviewed 
the economies of sulphur recovery from their operations 

In the past, it has ordinarily not been economic, 
what with the low price of sulphur and its ready 
availability. That situation has shifted, and a number 
of refiners are finding that it is not only necessary 
to institute means of recovering sulphur from their 
operations in order to have acid at all, but it is eco- 
nomically attractive under the present situation. . . 
The difficulty is that the equipment required for the 
process will take time to construct and put into opera- 
tions. Although there may be spot situations where 
something can be done quickly to expand existing 
recovery, any major contribution from petroleum 
operation seems to be some distance off.” 


SULPHUR FROM SMELTER GASES 


Each year, tremendous quantities of sulphur dioxide 
are evolved in the smelting of nonferrous sulphide ores. 
Annually, in the United States and Canada, a total 
of about 1 million long tons of sulphur are potentially 
recoverable from the smelting of zinc ores, 750,000 
long tons from nickel ores, and 3.5 million long tons 
from copper refineries. What with the rising price 
of sulphur and the crippling scarcity, the need for the 
recovery of sulphur from such sources has taken on a 
new dimension. In 1949, the equivalent of only about 
296,000 long tons of sulphur was obtained as sulphuric 
acid from smelters in the United States and Canada. 


SULPHUR FROM CALCIUM SULPHATE 


Although sulphur is widely distributed in nature as 
calcium sulphate, the cost of recovering sulphur from 
this source is ordinarily prohibitive. Currently, TVA 
is exploring the production of sulphuric acid from cal- 
cium sulphate, either in the form of natural gypsum 
or as a chemical by-product, particularly from the 
‘Wet process’ manufacture of phosphoric acid. At 
Merseyside, the British are building an installation 
to produce 150,000 tons of sulphuric acid a year from 
anhydrous calcium sulphate. The new installation, 
costing between $9.8 and $11.2 million, will be pat- 
terned after the 100,000-ton sulphuric-from-anhydrite 
unit that ICI built at Billingham in the early 1930’s. 


SULPHUR FROM COAL 


The hydrogen sulphide now being evolved in U. 8. 
coal carbonization plants could add about 200,000 tons 
annually to the nation’s sulphur supply. In turn, 
this sulphur could be converted to sulphuric acid for 
use in transforming by-product ammonia into ammo- 
nium sulphate fertilizer. In fact, the sulphuric acid 
obtainable in this fashion could meet about 60% of 
the coke industry’s acid requirements. According to 
George P. Wilson of the Solid Fuels Administration, 
such hydrogen sulphide recovery is economical in 
coke plants which handle at least 4000 tons of coal a 
day. This includes the majority of U. S. coke plants. 


Locked up in the world’s coal deposits are enormous 
amounts of sulphur in the form of pyrites. At present, 
however, only a very limited amount of pyrites is being 
recovered from coal. Because the pyrites content of 
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coal is seldom more than 3%, the recovery of sulphur 
from “coal brasses” is definitely on the costly side. 


LOW-GRADE SULPHUR DEPOSITS 


In 1949, approximately 5700 long tons of sulphur 
ore were produced by ordinary mining techniques in 
California, Colorado, Nevada, and Wyoming. Because 
this material normally fails to reach the purity of 
Frasch sulphur, it is principally used in correcting the 
alkalinity of soils. Chemical Construction Co. points 
out that such relatively low-grade ores might serve as a 
valuable raw material for the production of high-grade 
sulphur. Moreover, Chemico’s engineers have devised 
a process to do the job (C&EN, Feb. 12, 1951, page 560). 
Their process involves the pulverization of the ore to 
less than 28 mesh. The product is then heated above 
sulphur’s melting point. Once the molten mass is 
isolated from the gangue, the impure brimstone is 
chilled, separated, remelted, filtered, and finally col- 
lected as 99.5% sulphur. 

Substantial quantities of sulphur can be saved each 
year by the simple expedient of sending less sulphuric 
acid to the ditch. Some branches of the chemical 
industry have for years been notorious wasters of sul- 
phuric acid. Although in the past, many such com- 
panies would have pooh-poohed the idea of ever 
recovering waste acids, they are finding such recovery 
increasingly easy to justify in the present emergency. 

Sizable quantities of sulphuric acid may be retrieved 
in scores of plants. Sulphuric acid can be salvaged 
from spin bath solutions in rayon plants. Petroleum 
refineries can tighten up on their acid recoveries. Steel 
mills can doa far better job of reclaiming their spent 
pickle liquors. Said C. F. Prutton, vice-president of 
Mathieson Chemical Corp.: ‘Greater emphasis should 
be placed upon the use of recovered sulphuric acid and 
waste sulphuric acid in the manufacture of phosphate- 
containing fertilizers. In peacetime or normal times, 
there is a tremendous demand by agricultural people 
for nice, light-colored superphosphate made with nice, 
clear acid, made from virgin sulphur. In our plants, 
we have adopted a process which uses recovered acid 
for the manufacture of phosphate fertilizer. We have 
seen no reason why waste acid cannot be used to ad- 
vantage. As a matter of fact, in some parts of the 
country, we find that the dark-colored superphosphate 
is preferred over the light-colored.” 


ECONOMIZING ON SULPHUR 


Those who are most vigorously urging that the chemi- 
cal industry recover maximum amounts of waste 
sulphuric acid are, at the same time, championing the 
cause of using less sulphuric acid in the first place. 
Admittedly, many of the proposed techniques designed 
to reduce sulphur consumption are either untried, 
unproved, or uneconomical. However, some have 
merit. 

Various Department of Agriculture representatives 
have recommended that nitric acid be substituted, 
at least in part, for the sulphuric acid currently being 
employed in the conversion of phosphate rock to super- 
phosphate fertilizer. Processes along these lines have 
for years been commercially used in Western Europe. 
The French, for example, have developed a_nitric- 
sulphuric process for fertilizer manufacture that is 
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said to reduce sulphuric acid consumption by one half. 
The main drawback in working with nitric acid is the 
fact that the product usually picks up a substantial 
amount of moisture and forms massive lumps. Re- 
cently, ICI researchers, in developing a method of 
producing phosphate fertilizer solely by the use of 
nitric acid, found a way of getting around the caking 
problem. 

TVA has come up with a method of its own for 
obtaining superphosphate fertilizer without the use 
of sulphuric acid. An electric furnace does the job— 
by yielding elemental phosphorus, which is directly 
convertible to phosphoric acid. On the debit side, 
the TVA process demands appreciable quantities of 
electrical power, which in many parts of the country 
is neither overly cheap nor overly abundant. 


NEWS ON THE SULPHUR FRONT 


For months, the Gulf Coast sulphur lands have been 
buzzing with unprecedented activity. Not only is 
output today at top level, but so are efforts to bring 
in new sulphur deposits never before tapped. 

Last October, Texas Gulf—which has invested over 
$11 million in the development of new sulphur sources 
during the past 3 years—began constructing a sulphur 
plant at Spindletop Dome, near Beaumont, Tex. 
Scheduled for completion late this year, the plant is 
expected to have an annual output of at least 250,000 
tons. Recently, Jefferson Lake Sulphur put the 
finishing touches on its sulphur mining facilities at 
Starks Dome, La. Stanolind is seriously considering 
the development of a sulphur dome at High Island, 
just southeast of Galveston. 


Freeport Sulphur has launched an exploratory drill- 
ing program at four new properties in Louisiana. In 
addition, the company intends to set up an amphibious 
sulphur mining plant at Bay Ste. Elaine, a swampy 
stretch of coastline southeast of New Orleans. Since 
the land overlying the area’s sulphur dome is two thirds 
under water, Freeport will have to use special drilling 
equipment, special techniques. Plans include the con- 
struction of a power plant supported on a steel barge 
approximately two thirds of a city block long. Capac- 
ity: nearly 2 million gallons of superheated water a 
day. 

More sulphur recovery plants are on the way. 
Recently Lion Oil Co. announced that it will begin 
salvaging 10 tons of sulphur a day from sour natural 
gas at its Magnolia, Ark., plant. Both Phillips Pe- 
troleum and Shamrock Oil and Gas are setting up new 
installations to reclaim sulphur from refinery gases. 
Consolidated Chemical Industries has a plant under 
construction at Baton Rouge for producing 25 to 30 
tons of suphur a day from waste gases obtained from 
the nearby Esso Standard Oil refinery. 

In February, Freeport Sulphur was granted an op- 
tion to purchase 7700 acres of land and mineral rights 
from Virginia Iron, Coal, and Coke Co. in Carroll 
County, Va. Abounding in pyrites ore, the property 
will sell for about $2.5 million. In April came an an- 
nouncement that Wyoming Gulf Sulphur Corp., a re- 
cently organized outfit in Dallas, plans to produce re- 


fined sulphur from low-grade deposits in Park County, 
Wyo., 2 miles from Cody. 
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portant consideration during those dangerous 
early morning hours. 
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Reports are that Noranda Mines of Canada will 
build a $4 million plant to obtain sulphur from pyrites. 
About 50 tons of elemental sulphur will be produced 
daily, in addition to 100 tons of sulphuric acid. Shell 
Oil Co. of Canada will set up a $500,000 plant at 
Jumping Pound, Alberta, to recover about 30 tons of 
elemental sulphur a day from sour natural gas. This 
additional supply, which will go principally to the local 
pulp and paper industry, will be a much-needed shot- 
in-the-arm for Canada’s newsprint manufacturers. 

In their quest for new sulphur deposits, prospectors 
have combed the Gulf Coast area repeatedly over the 
past 10 to 15 years. The results of these thorough- 
going explorations seem to point to but one conclusion: 
there is only the slimmest chance that new native 
sulphur deposits of, any great magnitude will ever 
again be found in the land area along the Gulf. Hope, 
however, has not been abandoned. The president of 
Freeport Sulphur told a congressional committee: 
“We are throwing a lot of money out on the roulette 
wheel, and when we do, we always hope and pray. 
The mathematical chances of finding a large new deposit 
of sulphur are not very good, but we are spending 
money as if the chances were good, and we hope we will 
strike.” 

The successful underwater mining of sulphur in 
1elatively shallow water in reasonably protected areas 
has already been achieved by two U. S. companies: 
Freeport and Jefferson Lake. However, the mining of 
sulphur at points miles offshore is a vastly different 
story. In fact, it is generally conceded that the off- 
shore mining of sulphur is not economical by present- 
day standards. On the other hand, when U.S. sulphur 
reserves become considerably more depleted, it is quite 
possible that offshore operations may take on a new 
fascination. 

Of late, Mexico has become a favorite stamping 
ground for sulphur prospectors. For over a year, 
Texas Gulf crews have been diligently poking around 
among the salt domes of the Isthmus of Tehuantepec, 
but still haven’t hit pay dirt. Other companies intent 
upon discovering workable sulphur deposits have also 
sent exploratory teams south of the border. Activity 
in the area is certain to increase. Last month, the 
Export-Import Bank of Washington approved a 
$1,875,000 loan to the Mexican Gulf Sulphur Co., 
which plans to mine 200,000 tons of native sulphur a 
year at the 1.5-million-ton San Cristobal Dome de- 
posits. 


SULPHUR EXPORTS 


For years, the rest of the world—much like American 
producers themselves—confidently assumed that the 
Gulf Coast sulphur supply was inexhaustible. There 
was little to upset the illusion. U. S. native sulphur 
has long been so abundant that the nation has been 
able to furnish vast quantities to all the rest of the 
world. Over the past quarter century, the United 
States—producer of over 90% of the world’s native 
sulphur—has been shipping, on the average, about 30% 
of its production to foreign countries. Just as U. S. 
sulphur production has risen, so have U. S. sulphur 
exports. For example, last year’s total exports of 
1,440,996 long tons were more than twice the export 
tonnage of 1939. 
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As 1950 came to a close, the U. S. took the abrupt 
step that set off a drumfire of protests in dozens of 
countries throughout the world. As part of its re- 
armament and stockpiling program, the United States 
slashed its exports by approximately 30%. During 
1951’s first. quarter, total crude sulphur exports to all 
countries other than Canada were limited to 200,000 
long tons. The recently announced half-year quota: 
480,000 long tons. 

During the first quarter of 1951, the United Kingdom 
was allotted 81,465 long tons, which, according to 
British spokesmen, was a full 30,000 tons short of re- 
quirements, even on an austerity basis. Britishers be- 
gan grimly predicting that the curb on U. 8. sulphur 
shipments would result in a prompt 20 to 40% cut in 
the nation’s rayon production. At the same time, J. 
Arthur Rank’s Denham Film Laboratories—which 
handle about half of Britain’s film printing—an- 
nounced that the sulphur famine, by sharply curtailing 
the output of photographic chemicals, would shortly 
bring to a halt production in large segments of the 
nation’s motion picture industry. Then in March, 
Washington granted the United Kingdom an additional 
sulphur quota of 19,000 long tons—an action which 
succeeded in quieting, at least temporarily, a few of the 
anguished cries from abroad. 

To the tune of “charity begins at home,’’ some 
spokesmen in this country have been advocating that 
the United States reduce its sulphur exports even more 
drastically—and the sooner the better. Would such a 
policy be sound? Said one leading sulphur manu- 
facturer: ‘“‘With production outside of the United 
States insufficient to take care of the demands of the 
rest of the world, a severe reduction in sulphur exports 
now would mean an almost immediate breakdown in 
industrial activity in many foreign countries. With- 
out doubt, such a foreign collapse would have an ex- 
tremely damaging effect upon the economy of the 
United States.” 


FOREIGN OUTLOOK 


The world-wide sulphur shortage has made its im- 
pact upon the Italian supply. Stocks are reported to 
be a mere 25,000 tons, or 17% of what they were at the 
end of 1949. In the coming years, Italy will spend 
about $15 million on mine development and drilling in 
an effort to boost its annual sulphur output from its 
present level of 250,000 tons to 400,000 tons by 1954. 


Italians have long employed antiquated, highly in- 
efficient methods in processing their native sulphur. 
For example, the heat required in the melting step is 
ordinarily obtained by the burning of the sulphur 
itsel{—a practice which commonly results in a 30 to 
40% sulphur loss. However, some immediate improve- 
ments are in sight. Reports are that a flotation plant, 
employing U. 8. machinery and purchased with Amer- 
ican aid, will soon be in operation at Sicily’s Cosso Disi 
mines. Anticipated sulphur yield: 90 to 95%. 

Before World War II, Norway, surpassed only by 
Spain and Japan, was the world’s third largest source of 
pyrites. While the nation is estimated to have a 
pyrites mining capacity of more than 1.4 million metric 
tons, only about half that tonnage has annually been 
produced during the past few years. Norway’s proved 
and estimated reserves of pyrites total approximately 56 
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properties that give high strength, toughness, flexi- 
bility, clarity, oil and wax resistance and high bind- 
ing power in a broad range of paper sizing applications. 
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million metric tons, of which the Grong deposits of 
about 30 million metric tons have never been touched. 

Prior to World War IIL, Europe produced substantial 
quantities of sulphur from Spanish pyrites. However, 
during the past few years, Europe has turned in- 
creasingly to U. 8. sulphur, while at the same time 
allowing its pyrites industry to slip into the background. 
The production of Spanish pyrites is today far below 
prewar standards. Output m 1950 was only 1.2 
million metric tons, as contrasted with 2.7 million 
metric tons in 1938. 

Said one congressional committee: “It is obvious 
that there has been no real effort on the part of the 
Economic Cooperation Administration to get Huropean 
industry to use Spanish pyrites, rather than American 
sulphur as its source of sulphuric acid.” On the other 
hand, ECA asserts that, as far back as 2 years ago, 
it had urged Europeans to switch to the use of Spanish 
pyrites, if only as a means of saving dollars. However, 
EGA never made much headway in its back-to-pyrites 
campaign principally because of the overwhelming 
appeal of cheap, readily available U. S. sulphur. On 
the other hand—what with the recent cutback in 
American sulphur exports—there is now, at long last, a 
decided move under way in Europe toward conversion 
to pyrites. Because such conversion will take at least 
2 years to complete, prospects for the coming months 
are giving many a European industrialist a bad case of 
the jitters. 


PRICE 


Clearly, U.S. sulphur is dirt cheap. Current price to 
contract buyers: less than | cent a pound. Among the 
many singular virtues of U. 8. sulphur is its price sta- 
bility. Between 1935 and 1939, the price of crude 
sulphur was, on the average, $17.40 per long ton. By 
early 1950, the price of the same sulphur had risen 
almost imperceptibly to $18 per long ton. Although 
late last year sulphur went up to $21 to $22 a long ton, 
the new price represented a very modest 21 to 26% 
increase over the 1935-89 average. During the same 
interval, the average of all wholesale prices had shot up 
118%. 


GOVERNMENT ACTION 
At the end of March, the National Production 
Authority began working up an allocation schedule for 
sulphuric acid. By mid-April, the order was out. It 


specified that no company in Arizona, California, 
Colorado, Idaho, Montana, Nevada, New Mexico, 
Oregon, Utah, Washington, and Wyoming may use or 
deliver sulphuric acid without specific authorization 
from the National Production Authority. Companies 
that purchase 60 tons of acid or less a month are ex- 
empt. The 11 western states covered by NPA Order 
M-45, Schedule 3, have been among those most severely 
affected by the nation-wide sulphuric acid scarcity. 
Hardest hit have been western manufacturers of 
fertilizer and high-octane gasoline. 

The new order further. provides that purchasers in 
all parts of the country must henceforth tell their 
suppliers exactly how they propose to use their sulphuric 
acid. In turn, the suppliers must pass along this in- 
formation to NPA. For the time being, specific 
authorization for the delivery or use of sulphuric acid is 
required only in the 11 named western states. How- 
ever, the reporting mechanism has been set up for all 
states not only to enable NPA to determine with 
some precision the national end-use pattern for sul- 
phuric acid, but to permit the agency ultimately to 
devise a method by which sulphuric acid may be regu- 
lated on a nation-wide scale. 

Several months ago, the Defense Minerals Admuinis- 
tration was authorized to lend financial assistance to 
prospectors and mine operators as a means of stimu- 
lating the exploration of new ore deposits. The as- 
sistance takes the form of government loans repayable 
from the net returns from any ore, concentrate, or metal 
that may be produced. Government aid in all cases is 
a fixed percentage of the total cost of an approved proj- 
ect. The percentage depends upon the mineral; in 
the case of sulphur, the Government’s contribution is 
50%. 

Early this year, the State Department called to- 
gether an International Materials Conference to work 
out plans for increasing the production of 12 strategic 
raw materials. On March 1, the sulphur committee, 
composed of representatives from Australia, Belgium 
(for the Benelux countries), Brazil, Britain, Canada, 
France, Italy, New Zealand, South Africa, and the 
United States, began its deliberations. Still in session, 
the sulphur committee, like the conference’s other five 
commodity groups, will pass along its specific proposals 
directly to each of the governments participating in 
the Washington parley. 


Reprinted from Chemical and Engineering News (29, no. 22: 2126-213 
May 28, 1951) with the permission of the editors. i . 
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ON CELITE 
FOR PAPER! 


it’s full of practical suggestions 


on how to get better paper at lower cost 


Here is a booklet that may help you save 
money—and turn out a better product. Its 
16 pages are full of valuable information 
on the uses of Celite* in paper... prac- 
tical suggestions for improving quality 
and cutting costs that are based on the 
results obtained in many mills with these 
versatile fillers and extender pigments. 
For example: 


It tells how Celite reduces the cost of 
high brightness: Shows how Celite, used 


Johns-Manville 
CELITE PRODUCTS 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


TAPPI ~- July 1951 


Vol. 34,:No. 7 


in combination with Ti02, usually gives 
equal or better dry brightness at lower 
cost than if Ti02 is used alone. 


It tells how Celite helps avoid pitch 
trouble: Gives helpful data on controlling 
pitch through the use of small quantities 
of Celite—including recommended meth- 
ods for making test runs. 

It tells how Ceiite can add more sales 
appeal to your board: Explains how the 
addition of from 2% to 4% of Celite may 


give your board a better, more attractive 
surface finish . . . improving its appear- 
ance, printing qualities and its saleability. 


It tells how to use Celite to get these 
advantages, too: This new booklet tells 
you, in addition, how Celite can help you 
get increased bulk, improved ink recep- 
tivity, greater smoothness, less gloss, 
improved formation, faster drain- 
age, better retention, increased 
production. 


JOH KE MANVILLE 


JV 


ePODUCTS 


Send for your copy today. Just use the coupon below. 
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Name 


Johns- Manville, 
Box 290, New York 16, N. Y. 


Please send me, without obligation, the new booklet 
“Johns-Manville Celite Fillers and Extender Pig- 
ments for the Paper Industry.’ 
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HERMANN J%pr0ved CLAFLIN 


FOR 
CONTINUOUS BEATING 


THREE LARGE No. 3 HERMANN CLAFLINS USED FOR BEATING, PRODUCING COMPARABLE 
RESULTS PREVIOUSLY REQUIRING TEN TO TWELVE BEATERS. PRODUCTION UP TO 260 TONS 
PER DAY OF HIGH QUALITY BAG PAPER. 


FOURTEEN OTHER No. 3 UNITS INSTALLED IN THE SOUTH ON SIX PAPER MACHINES FOR 
INITIAL BEATING AND PREPARATION OF HIGH QUALITY BLEACHED AND UNBLEACHED 
SOUTHERN PULPS. SEVEN MORE TO BE INSTALLED ON TWO NEW MACHINES. 


TWO LARGE NORTHERN MILLS NOW HAVE THIRTY-THREE No. 2 HERMANN CLAFLINS AND 
ONE No. 3 FOR CONTINUOUS BEATING, PREBEATING AND REFINING OPERATIONS. 


LOW INITIAL COST-LOW POWER PER TON-LOW MAINTENANCE 
Exclusive Sales Agent: THE EMERSON MFG. CO., LAWRENCE, MASS. 


THE HERMANN MANUFACTURING CO. | 


Also: TAPP! Standard Pulp Testing-Sheet Making Apparatus 
LANCASTER, OHIO 
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Po’T PIGMENT COLORS 


ha pu PONT LINE includes economical pigments of highest 
quality. There are colors for beater dyeing which have been 
especially processed for quick and thorough dispersion in water. 
They have better strength than the usual lakes for beater col- 


important to their use in paper. They may be adapted to the 


most exacting requirements: 


DU pONT PIGMENTS for QUALITY PRODUCTION 


Pigment Green p—full strength and lakes * Molybdate Orange 
Dispersible unonastral Blue and Green Lakes ~ Toluidine Red 
Watchung Red * pIMA—Blve: Green and Red Lakes 
@ tune in to Du Pont “Cavalcade of America,” 
Tuesday Nights NBC coast to coast 


basis weight of 57/2000 
Sq. Ft., and toweling 
with a basis weight of 
35/2880 Sq. Ft. Speeds 
range from 5 to 20 feet 
per minute. 


At right, close-up show- 
ing creping arrangement 
and wind-up. 


Forms toweling and tissue 
continuously —in the Laboratory 


A new experimental machine built by 
Puseyjones for Scott Paper Company, 
Chester, Pa., world’s largest manufacturers 
of toilet tissues and paper towels, offers 
these important advantages over forming 
samples by hand: 


(1) Permits continuous addition of 
chemicals 

(2) Permits continuous change of the 
proportion of chemicals 

(3) Assures close correlation of end 
sheet results with the production of 
regular machines — 

(4) Minimizes experimental production 
losses on commercial machines 
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To permit observation of internal flow and 
formation conditions, Puseyjones built the 
Cylinder Vat and Flow Spreader of Plexi- 
glas. The single creping drier is electrically 
heated, using the radiant heating principle. 
Research or production . Fourdrinier, 
Cylinder Machine, Yankee or a combina- 
tion .. . whatever your papermaking prob- 
lem may be, the experience and facilities of 
the Puseyjones organization are yours to 
command. Write us today. 


THE PUSEY AND JONES CORPORATION 


Est. 1848 — Builders of Paper-Making Machinery 
Fabricators & Welders of all classes of Steel & Alloy Products 
Wilmington 99, Delaware, U.S. A. 
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The Colorimetric Determination of Hydrogen Sulphide and 
Methyl Mercaptan in Sulphate Pulp Mill Effluents and of 
Sodium Sulphide in Black Liquor 


R. H. WRIGHT, M. A. SCHOENING, and A. M. HAYWARD 


A colorimetric method for the determination of hydrogen 
sulphide and methyl mercaptan has been based on their 
reactions with Bindschedler’s green to form methylene 
blue and a pink substance, respectively. Mercaptan does 
not seriously interfere with the determination of hydrogen 
sulphide. Interference of hydrogen sulphide in the deter- 
mination of methyl mercaptan is prevented by adding 
cadmium chloride to the reagent and filtering before devel- 
oping the color. A convenient absorption apparatus is 
described for sampling gaseous effluents. For the colori- 
metric determination of sodium sulphide in black liquor, 
adsorption of methylene blue by precipitated black liquor 
solids can be prevented by adding a suitable cationic wet- 
ting agent to the reagent. 


As Is well known, sulphate pulp mills give rise to 
a considerable odor nuisance due principally to the 
liberation of hydrogen sulphide and, more particularly, 
methyl mercaptan, together with lesser amounts of 
organic sulphides. The odor thresholds of these sub- 
stances in air are of the order of 1 microgram per liter 
(5). The methods used for estimating the amounts of 
these substances in the mill effluents must therefore be 
highly sensitive. They must also be simple to be useful 
in field investigations. 

The colorimetric determination of sulphide sulfur 
based on the formation of methylene blue has long 
been known (/). As generally carried out the alkaline 
sulphide solution is acidified with hydrochloric acid 
and dimethyl p-phenylene diamine is added followed 
by ferric chloride solution as an oxidizing agent. This 
produces methylene blue. Recent work (3, 6) indi- 
cates that this method can be made quantitative, and 
that mercaptans give a pink or red color which does not 
interfere with the determination of sulphide provided 
a spectrophotometer or adequate optical filter is used. 

When dimethyl paraphenylene diamine is used for 
the colorimetric detection of sulphide the reactions are 
reported to be as in equations I, II, III, and IV (4): 


The intermediate product II is Bindschedler’s green. 
Methylene blue (IV) can also be prepared directly from 
Bindschedler’s green by reaction with hydrogen sul- 
phide in the presence of oxidizing agents. 


It seemed probable that methyl mercaptan would 
behave similarly to give the corresponding intermediate 
product (see equation V) but that the presence of the 
methyl group attached to the sulphur would prevent 
continuation of the reaction as in stage IV above. 
Moreover, compound V should be colored. 


R. H. Wricut, Member TAPPI; Head Division of Chemistry; M, A. 
Scuornina, Junior Chemist, and A. M. Haywarp, Junior Chemist, British 
Columbia Research Council, Vancouver, B. C. 
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While the same product might well be formed from 
dimethyl p-phenylene diamine, it seemed likely that 
more clear-cut reactions would be obtained starting 
with Bindschedler’s green, and experiment showed that 
better colors were, in fact, obtained from it. Further- 
more, the ready decomposition of Bindschedler’s green 
by strong acids makes it easy to destroy excess reagent. 

A very simple and convenient method for the quanti- 
tative estimation of both hydrogen sulphide and methyl 
mercaptan was developed which can be extended to 
include the determination of sodium sulphide in black 
liquor. 

PREPARATION OF BINDSCHEDLER’S GREEN 

Dimethyl aniline (21 grams) and p-amino dimethyl 
aniline hydrochloride (27 grams) were dissolved in 240 
ml. of a mixture of equal volumes of concentrated hy- 
drochloric acid and water. The mixture was placed in 
an ice bath and stirred mechanically. A solution of 30 
grams of sodium dichromate in 60 ml. of water was 
added slowly from a dropping funnel at a rate such that 
the temperature remained constantly below 10°C. A 
precooled solution of 30 grams of zinc chloride in 60 ml. 
of water was then added a little at a time. Following 
the first addition of zine chloride the walls of the beaker 
were well rubbed with a glass rod to start crystalliza- 
tion. Without this precaution, the solution tended to 
become supersaturated and later deposited the product 
in sticky masses which could not be washed and dried 
satisfactorily. Following the addition of the zinc chlo- 
ride the stirring was continued vigorously for 30 min- 
utes. The preparation may be interrupted at this 
point if the mixture is stored in a refrigerator at 3°C. 
overnight. 
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Fig. 1 


The Bindschedler’s green was collected on a Buchner 
filter and immediately redispersed in 50 ml. of water, 
the temperature being kept below 5°C. The solid 
was once more filtered and the filter cake again washed 
in the same way with a further 50 ml. of water. The 
crystals were then washed in the same way with three 
50-ml. portions of 95% ethanol and three 50-ml. por- 
tions of ether, the mixtures in every case being cooled 
to or below 5°C. before filtering. 

The crystals were spread out on a watch glass and 
dried for about 2 hours at a temperature of approxi- 
mately 50°C. and then over silica gel in a vacuum 
desiccator for several days. The product was stored 
in well-stoppered bottles in a refrigerator until re- 
quired. Yield is about 30 grams. 


PREPARATION OF STANDARD SOLUTIONS 


Since aqueous alkaline solutions of sodium sulphide 
and methyl mercaptan are gradually oxidized by the 
air, all standard solutions were prepared and stored in 
ampul vials or serum bottles sealed with rubber caps 
and the solutions were measured and transferred by 
means of hypodermic syringes. 

To prepare a standard solution of sodium sulphide a 
60-ml. vial was filled with fifth normal sodium hydrox- 
ide solution and nitrogen from a cylinder was bubbled 
through for several minutes to reduce the oxygen con- 
tent. The rubber cap was then put on and a suitable 
volume (20 to 200 ml.) of gaseous hydrogen sulphide 
from a cylinder was injected into the vial with shaking, 
using for the purpose a large (100-ml.) hypodermic 
syringe fitted with a 25-gage, '/2-inch needle. Methyl 
mercaptan solutions were prepared in the same way. 
Gaseous methyl mercaptan was generated by warming 
a mixture of 27.8 grams of methyl isothiourea sulphate 
(dissolved in 65 ml. of water) with 20 grams of sodium 
hydroxide (dissolved in 100 ml. of water) in an apparatus 
previously swept out with nitrogen. 

To standardize the solutions, a 10-ml. hypodermic 
syringe was used to withdraw a measured volume of 
solution from the vial and inject it below the surface 
of an excess of decinormal iodine solution acidified with 
hydrochloric acid. The excess iodine was then titrated 
to a starch end point with decinormal thiosulphate and 
the concentration calculated from the equations: 
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or NaS + 1, > 2NaIl + 8 
and 2CH,SH + I, 2HI + (CHs).8: 


It was found that sulphide and mercaptan solutions 
would maintain their strength for months when pre- 
served in properly sealed serum bottles and transferred 
with hypodermic syringes, provided the syringes were 
rinsed with nitrogen before use and provided the solu- 
tion withdrawn was replaced by the equivalent volume 
of nitrogen. 

The use of serum bottles and hypodermic syringes in 
this procedure has been found extremely convenient. 
For handling small volumes of liquid, 1-ml. insulin 
syringes graduated to !/4 ml. are suitable. The needles 
should be about 25 gage and '/2 or 11/2 inches long. 


DETERMINATION OF HYDROGEN SULPHIDE 


Reagents 


1. Sodium hydroxide solution, N/5. 

2. Bindschedler’s green 0.400 gram in 250 ml. water. 
Freshly prepared each day. 

3. Hydrochloric acid, 2 NV. 

4. Ferric chloride solution, N/10. 


Procedure 


Mix 10 ml. of Bindschedler’s green solution with 10 
ml. of hydrochloric acid by pouring back and forth 
between two test tubes. Immediately inject 1/s to 
1/, ml. of test solution, accurately measured, into the 
mixed reagent. Place the test tube in an actively boil- 
ing water bath for 10 minutes to destroy the excess 
Bindschedler’s green. Cool the mixture and add 1 drop 
of ferric chloride solution. Measure the optical or 
photometric density of the liquid, if necessary accu- 
rately diluting an aliquot with distilled water. The 
density should be measured against a blank containing 
the same reagents but with no added sulphide. Deter- 
mine the amount of hydrogen sulphide from a calibration 
curve prepared by taking known amounts of standard 
sodium sulphide solution. The curve shown in Fig. 1 
was obtained using an Evelyn photoelectric colorimeter 
with a 660 filter. 


Notes 

The Bindschedler’s green solution should be freshly 
prepared each day. 

The test solution should be added to the acidified 
Bindschedler’s green as soon as possible after adding 
the acid. Owing to the speed with which Bindschedler’s 
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green is destroyed by acids, even at room temperature 
a significant error may be introduced by a delay of 2 
minutes. 

The addition of ferric chloride solution at the end of 
the test normally makes no difference to the color. 
With defective preparations of Bindschedler’s green 
the addition of ferric chloride develops or intensifies 
the color. Provided the intensification observed is not 
very great, the results may be taken as approximately 
correct. The principal reason for adding the ferric 
chloride is to show that the Bindschedler’s green used 
is working correctly. 

The optical density may be measured with a spec- 
trophotometer or with a colorimeter using a filter trans- 
mitting in the region of 660 to 670 mmu. 

The absorption curve of methylene blue shown in 


_ Fig. 3 was determined with a Model DU Beckman 


spectrophotometer. 


DETERMINATION OF METHYL MERCAPTAN 
Reagents 


1. Sodium hydroxide solution, N/5. 

2. Bindschedler’s green, 0.400 gram in 250 ml. of 
water, freshly prepared. 

3. Cadmium chloride solution, 100 grams CdCl):-- 
21/,H2O in 1000 ml. of 0.2 N hydrochloric acid. 

4. Hydrochloric acid solution, 2 NV. 


Procedure 


Mix 5 ml. of Bindschedler’s green solution with 5 ml. 
of acidified cadmium chloride solution in a test tube. 
Immediately introduce 1/3 to 1/2 ml., accurately meas- 
ured, of the test solution into the mixed reagent and 
filter through paper. Wash with 1 or 2 ml. of water 
and to the filtrate add 5 ml. of 2 N hydrochloric acid. 
Destroy the excess Bindschedler’s green by heating the 
test tube in an actively boiling water bath for precisely 
5 minutes. Cool the solution, bulk to 20 ml. (or more) 
with water, and measure its optical or photometric 
density in the vicinity of 500 mmu within 2 hours. 
Determine the concentration of methyl mercaptan by 
means of a calibration curve prepared by testing solu- 
tions of known composition in the same way. See Fig. 
2. 


Notes 


Unlike the determination of hydrogen sulphide, the 
mercaptan analysis is very sensitive to variations in 
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the conditions, and therefore the procedure as outlined 
should be followed as exactly as possible. 

The addition of slightly acidified cadmium chloride 
solution to the Bindschedler’s green serves to eliminate 
interference by hydrogen sulphide. Cadmium sul- 
phide is precipitated quantitatively and removed in 
the filtration. With higher acid concentrations cad- 
mium sulphide is not quantitatively precipitated. 
Figure 4 shows the effect of adding various concentra- 
tions of hydrochloric acid after the filtration and 
also the effect of the time during which the mixture is 
heated to decompose excess Bindschedler’s green. 

After cooling the reaction mixture the optical density 
should be measured within about 2 hours since the color 
alters slowly on standing. 

The absorption curves of the pink substance and 
of the blank are shown in Fig. 3. Best results in the 
determination of mercaptan will be obtained from ob- 
servations of the optical density in the region 475 to 
500 mmu. Entirely satisfactory results were obtained 
using a colorimeter fitted with a filter transmitting in 
the vicinity of 515 mmu. 


MUTUAL INTERFERENCE OF MERCAPTAN AND 
HYDROGEN SULPHIDE 

The optical absorption curves shown in Fig. 3 indi- 
cate that the presence of mercaptan should produce little 
interference in the determination of sodium sulphide 
or hydrogen sulphide unless the mercaptan were pres- 
ent in very large excess. This was borne out by adding 
varying amounts of mercaptan to solutions containing 
known concentrations of sodium sulphide. 

From Fig. 3, methylene blue shows an appreciable 
absorption in the vicinity of 500 mmu. Hence, unless 
hydrogen sulphide is removed by cadmium chloride it 
would introduce a considerable error. Addition of 
sodium sulphide to the standard mercaptan solutions 
showed that under the conditions given the interference 
was negligible. 

DETERMINATION OF HYDROGEN SULFIDE AND 

METHYL MERCAPTAN IN GASEOUS EFFLUENTS 

For the determination of hydrogen sulphide and 
methyl mercaptan in gaseous effluents, a prior absorp- 
tion of these substances is required. After trying vari- 
ous absorbents, NV/5 sodium hydroxide solution was 
found the most convenient. With the technique given 
below, the loss through oxidation is negligible providing 
the colorimetric analysis is completed within about 
1 hour of taking the sample. 
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Fig. 5 


For field determinations, the portable absorption 
apparatus shown in Fig. 5 was used. Mounted on the 
base of the box is a 100-ml. hypodermic syringe. At- 
tached to the end of the syringe is a three-way tap as 
shown in Fig. 6. (These taps with standard taper 
fittings are available from medical supply houses.) 
Attached to the tap is a 4/:inch hypodermic needle 
bent to a right angle. A second three-way tap ‘is 
mounted so that a 1.5-inch needle lies close to the short 
bent needle. A 2-ml. rubber-capped serum bottle con- 
taining 1 ml. of N/5 sodium hydroxide may be im- 
paled on both needles as shown in Fig. 6. By appropri- 
ate manipulation of the three-way valves and the 
plunger of the syringe, a measured volume of gas may 
be drawn slowly as a stream of very small bubbles 
through the liquid in the vial. It was shown in a special 
experiment that one passage through such a vial was 
sufficient to absorb the hydrogen sulphide from an air 
stream. 

As can be seen from Fig. 5, the portable absorption 
kit includes a variety of spare parts together with a 1-ml. 
hypodermic syringe used for filling the 2-ml. absorption 
vials. 

The procedure used in taking a sample is as follows: 
Using a 1-ml. hypodermic syringe, 1 ml. of N/5 sodium 
hydroxide solution is transferred from a sealed stock 
vial to a small absorption bulb. The sodium hydroxide 
should be made up and bottled in an atmosphere un- 
contaminated by hydrogen sulphide or methyl mer- 
captan. The small absorption vial is then impaled on 
the two needles of the absorption apparatus as shown 
in Fig. 6 and a measured volume of gas is drawn through 
it in a slow stream. The sampling line leading to the 
absorption apparatus may be purged by temporarily 
connecting the side arms of the two three-way valves 
with a rubber tube and manipulating the syringe. 

Where the concentration of hydrogen sulphide or 
mercaptan is very small, as much as 1 liter of gas may 
be drawn through the absorbing solution. Where the 
concentrations are very high, it may be desirable to use 
a larger volume of absorbing solution, say 10 ml., rather 
than to use a very small volume of gas. In this event, 
the small absorbing vial may be replaced by a 10-ml. 
insulin vial containing 10 ml. of the N/5 sodium hy- 
droxide solution. 

The solution in the absorbing vial may be analyzed 
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for hydrogen sulphide and mercaptan by the colori- 
metric method described above. In order to mmuimize 
the loss due to combination with dissolved oxygen, 
it is desirable that the analysis be carried out within the 
hour. 


GENERAL DISCUSSION 

The procedures given above can be used for deter- 
mining the hydrogen sulphide and methyl mercaptan 
concentrations of gaseous and liquid effluents provided 
they do not contain appreciable amounts of black liquor 
solids. Since 1 ml. of alkali solution is used for absorb- 
ing the hydrogen sulphide and mercaptan from the 
gases and in general only !/s to 1/2 ml. is used in each 
analysis, it follows that the same absorbing solution 
can be used for the determination of both mercaptan 
and hydrogen sulphide in the gases. 

In sampling gaseous effluents, the time required to 
draw 100 ml. of air through the absorbing vial is of the 
order of 1 to 2 minutes. It is therefore possible to fol- 
low changes in the amounts of hydrogen sulphide and 
methyl mercaptan contained in such transient effluents 
as digester relief and blow gases, etc. 

The chemical manipulations are simple and, with the 
exception of the photoelectric colorimeter, the appara- 
tus required is simple and readily portable. 

The sensitivity is reasonably good. Thus, from Fig. 
1 a photometric density of 0.1 corresponds to 3 micro- 
grams of hydrogen sulphide. If this reading is obtained 
with 1/s ml. of test solution, the total hydrogen sul- 
phide absorbed in 1 ml. is 24 micrograms. If the volume 
of gas passed through the absorber was 100 ml., such a 
reading would correspond to 240 micrograms of hydro- 
gen sulphide per liter. This may be described as the 
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normal range of the procedure. With a very low in- 
tensity source, the volume of gas drawn through the 
absorber may be 500 ml., and instead of !/. ml. of test 
solution, '/2ml. may be taken. Under these conditions 
a photometric density of 0.1 would correspond to 12 
micrograms of hydrogen sulphide per liter. Since pho- 
tometric densities materially less than 0.1 can be read 
it may be concluded that the sensitivity of the method 
for hydrogen sulphide corresponds fairly closely to the 
sensitivity of the human nose itself. The threshold con- 
centration of hydrogen sulphide is given as about 1 mi- 
crogram per liter (4). 

Similarly for methyl mercaptan, from Fig. 2, a photo- 
metric density of 0.1 corresponds to 34 micrograms 
mercaptan. In the normal range of the procedure this 
would correspond to 2700 micrograms of methyl mer- 
captan per liter of air. For low intensities where the 
gas sample is increased to 500 ml. and the test solution 
to 1/2 ml., a density of 0.1 would correspond to a con- 
centration in the air of 135 micrograms per liter. The 
sensitivity of the procedure for mercaptan is thus about 
1/12 of that for hydrogen sulphide but still sensitive 
enough for the purpose in view. 

Since both the size of the gas sample and the fraction 
of the absorbing solution used in the analysis can be 
varied to match the intensity of the effluent being 
studied, the method is very flexible. 

The specificity appears to be reasonably good. The 
principal substance likely to give false positive values 
for hydrogen sulphide is elemental sulphur. At various 
times during the development of the procedure, ferric 
chloride, sometimes in appreciable amounts, was added 
to the reagent before the introduction of the test solu- 
tion. In view of the speed with which ferric chloride 
in acid solution oxidizes hydrogen sulphide to sulphur, 
it is almost certain that some oxidation took place in the 
reagent. The fact that such prior additions of ferric 
chloride made little noticeable difference to the result 
suggests that methylene blue can be formed equally well 
from hydrogen sulphide or from sulphur, or that free 
sulphur is an intermediate in the process whereby hy- 
drogen sulphide and Bindschedler’s green react. 

Similarly, prior additions of ferric chloride do not 
affect the determination of mercaptan. Since methyl 


_mercaptan is readily oxidized to dimethyl] disulphide, 


it is possible that the disulphide also is capable of pro- 
ducing the pink coloration. This would not be a serious 
defect since the amount of dimethyl] disulphide present 
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Fig. 8 


under plant conditions would probably be small and 
the fact that it has an odor of its own would justify its 
inclusion with the mercaptan. Dimethyl sulphide 
will probably not react and hence there is no provision 
for including it in the procedure. The specificity of the 
procedure for methyl mercaptan has not been examined. 
It seems probable that other mercaptans would react 
similarly. 

DETERMINATION OF SODIUM SULPHIDE IN BLACK 

LIQUOR 

Since black liquor solids are precipitated by acids, an 
attempt was made to determine the sodium sulphide 
content of black liquor by the colorimetric method. 

When some samples of black liquor were injected di- 
rectly into the mixture of Bindschedler’s green and 
2 N hydrochloric acid solution the colorimetric sodium 
sulphide concentration was in good agreement with the 
value found by the ammonium chloride evolution 
method (2). With other samples of black liquor, how- 
ever, the colorimetric method gave low results. 

It was found that the precipitated black liquor 
solids can adsorb methylene blue. The adsorption can 
be prevented by adding to the reagent a cationic wetting 
agent. The particular wetting agent used was an alkyl 
dimethyl benzyl ammonium chloride manufactured 
by Onyx Oil and Chemical Co. (The alkyl is described 
as being primarily n-Cj,.H2— with homologs from 
CsHi;— to CysH37—. The material is supplied as a 
50% solution.) While other cationic wetting agents 
were not tried, it seems likely that they would exert a 
similar action. 

Since the wetting agent is precipitated in high con- 
centrations of acid, the hydrochloric acid used in the 
test must be reduced to N/2 instead of 2 N. On ac- 
count of the reduction in acidity, the heating time used 
to decompose the excess Bindschedler’s green should 
not be less than 10 minutes. The amount of wetting 
agent used is not critical and 50 drops of the 50% solu- 
tion added to 500 ml. of N/2 hydrochloric acid is satis- 
factory. 

The black liquor solids and the wetting agent mu- 
tually coagulate each other forming a gummy mass 
which becomes attached to the wall of the test tube. 
The test solution can therefore be decanted away from 
the precipitate as soon as it has cooled and there is no 
need to filter the mixture. 

Following is the procedure for determining sodium 
sulphide in black liquor: 
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Reagents 

1. Bindschedler’s green—0.400 gram per 250 ml. 
water, freshly prepared. 

2. Hydrochloric acid—N/2 containing 50 drops of 
alkyl dimethyl benzyl ammonium chloride (50%) in 
500 ml. 

3. Ferric chloride—0.1 NV. 


Procedure 


Mix 10 ml. of Bindschedler’s green solution with 
10 ml. of hydrochloric acid. Immediately add 1/3 ml. 
of black liquor and stir. Heat in a boilmg water bath 
for 10 minutes. Cool and decant the liquid. Make up 
to 100 ml. with distilled water and add 2 drops of ferric 
chloride solution. Measure the optical or photometric 
density at 670 mmu against a reagent blank solution as 
standard. From the calibration curve, Fig. 7, deter- 
mine the amount of sodium sulphide in the sample. 

In Fig. 7 the small circles indicate calibration points 
obtained with sodium sulphide solutions. The large 
circles indicate points obtained with sulphate black 
liquor whose sodium sulphide concentration had been 
determined by the ammonium chloride evolution 
method. The crosses indicate points obtained from 
black liquor by the same procedure but with the cationic 
wetting agent omitted from the reagent. These opti- 
cal densities were measured with a Model DU Beckman 
spectrophotometer. 


Since it is difficult to observe the position of the 
plunger of a hypodermic syringe when using black 
liquor, it is desirable to modify the syringe in the follow- 
ing way (see Fig. 8). A C-shaped brass collar is fastened 
to the barrel of the syringe with hard wax or DeKho- 
tinsky cement, and a brass point is similarly fastened 
to the end of the plunger. By carefully filing down 
the end of the collar, it is a simple matter to adjust the 
syringe to contain any desired amount of black liquor 
when the end of the brass pointer is bearing on the collar. 
By rotating the plunger slightly so that the pointer 
enters the slot of the collar, a definite quantity of black 
liquor may be expelled from the syringe. For most 
black liquor analysis, 1/s ml. is a convenient amount. 


LITERATURE CITED 


Altieri, V. J., “Gas analysis and testing of gaseous mate- 
rials,” American Gas Assoc., 1945. ; 
Bergstrom, H., and Trobeck, K. G., Svensk Papperstidn no. 
22: 554-557 (1939). 

Fogo, J. K., and Popowsky, Anal. Chem. 21: 732-734 (1949). 
Karrer, P., “Organic Chemistry,” 4th English Ed., Elsevier 
Publishing Co., 1950. : 
McCord, C. P., and Wetheridge, W. N., ‘Odor, Physiology 
and Control,’’? McGraw-Hill, 1949. 

Sands, A. E., Wainwright, H. W., and Schmidt, L. D., Ind. 
Eng. Chem. 40: 607-620 (1948). 


RECEIVED Dec. 3, 1950. 


CY US Gees IS 


This work was undertaken as part of a project jointly sponsored by the 
British Columbia Research Council and the following firms: Bloedel, Stew- 
art & Welch Ltd., Brown Corporation Ltd., Consolidated Paper Corp. Ltd., 
Dryden Paper Co. Ltd., Fraser Cos. Ltd., H. R. MacMillan Export Co. Ltd. 


Seam Adhesives for Multiwall Bags 


K. M. SHOLD 


The successful manufacture of multiwall bags is dependent 
to a large extent on the use of proper seam adhesives. 
These seam adhesives fall into three main classifications: 
(1) standard seam adhesives, (2) water-resistant seam 
adhesives, and (3) waterproof seam adhesives. Finding 
the best adhesive for each classification involves consider- 
ation of three types of factors: (1) physical, (2) chemical, 
and (3) psychological. The choice of a particular adhesive 
for each classification is often limited by the type of paper 
involved and by the effect of heat on the adhesive bond. 


A SATISFACTORY adhesive for multiwall bags must 
form a bond that will be as strong as the paper under all 
conditions that the paper is required to withstand. 
Some of the conditions that papers are required to with- 
stand are these: excessive moisture, heat, attack by bac- 
teria, attack by rodents, action of molten asphalt and 
wax, attack by mild acids and alkalies, aging, action 
of various chemicals, attack by mold, and action of 
greases and oils. Of course, neither a single type of 
paper nor a single adhesive is required to withstand 
all of these conditions, but a combination of several is 
not uncommon. 

In addition to these considerations in looking for a 
satisfactory adhesive there are several other extraneous 
factors which must be kept in mind. Machine operating 
conditions offer several limitations. The adhesive must 
have enough initial tack to hold the paper firmly until 
the adhesive dries and obtains its final set. It must be 
of the proper viscosity and have enough body to give a 
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firm bond. The character of the tack, viscosity, and 
body must be such that it will transfer to the paper uni- 
formly without skipping or throwing. It must not foam 
nor break down with agitation. It should not have a 
corrosive action on the bronze paste pots commonly 
used. It must not cause the paper to curl before the 
tube is properly formed. 

Other limitations are these: the cost must not be pro- 
hibitive; the adhesive must have a fair storage life; if 
it is to be prepared at the bag plant it must be of simple 
formulation and it must not require elaborate equip- 
ment for preparation, and it must be a cold setting ad- 
hesive. 

There are three major projects to be completed in 
order to establish a well-developed line of seam adhesives 
for multiwall bags. These projects are: (1) development 
of a standard seam adhesive, (2) development of a water- 
resistant seam adhesive, and (3) development of a water- 
proof seam adhesive. 

In solving the contingent problems coincident with 
these projects the development chemist encounters and 
must thoroughly master three types of factors, namely, 
physical, chemical, and psychological. 

The physical factors include cooking and handling 
equipment, machines using the adhesives, paper to 
which the adhesive is applied, and cost. 

Development of seam adhesives for the multiwall 
bag plant of the Crown Zellerbach Port Townsend 
Division was done with a 300-gallon stainless steel 
cooker with a ribbon-type agitator. Heat was supplied 
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by low-pressure indirect steam through the cooker 


jacket. Seam adhesives are normally pumped from 


storage tanks to the tube-making machines through 
iron pipe, but are often handled in steel drums and 
ladled into the machine paste pots. Occasionally di- 
rect steam is used to heat, thin, and break lumps in 
heavy or lumpy adhesives. The adhesives in question 
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are used on two types of tube-making machines. The 
paper to which the adhesives are applied is chiefly un- 
bleached natural kraft with small amounts of the fol- 
lowing varieties being used from time to time: bleached 
kraft, colored kraft, asphalt laminated kraft, vegetable 


parchment, glassine, laminated glassine, various coated 


papers, creped kraft, wet-strength kraft, and wet- 
strength creped kraft. The cost per gallon of seam 
adhesives at the machines varies from a few cents to 
several dollars. 

The chemical factors include the basic raw materials, 
chemical additives, cooking reactions, drying reactions, 
and reactions that occur during storage of prepared 
adhesives. 

Basic raw materials used in seam adhesives are prin- 
cipally derivatives of raw starches. There are also vari- 


_ ous resin emulsions, such as polyvinyl acetate and latex 


that are extensively used. Utilization of chemical 
additives, such as caustic soda, borax, preservatives, 


_and antifoam agents, gives particular effects that often 


make their use desirable and necessary. The reaction 
of paste materials during cooking, storing, using, and 
drying are affected by extraneous factors such as tem- 
perature, pH, contamination by foreign materials, agi- 
tation, and construction of the particular bag on which 
the adhesive is used. 

The psychological factors arise from associations with 
the following personnel: bag plant supervisors, ad- 
hesive makers, machine operators, adhesive salesmen, 


and finished bag salesmen. 


The work of the development chemist must be com- 
patible with production processes in the bag plant. 
In other words, machine trials of new adhesives must 
not unduly interrupt bag production. The confidence 
of machine operators and bag plant supervisors can 
easily be lost by these interruptions or by too many 
trial failures. Tact and caution must be constantly 
practiced. The operators and supervisors are naturally 
production conscious and this fact should always be re- 
membered when evaluating their opinions of the per- 
formance of an adhesive. 

The man in the plant who actually cooks the adhesive 
is most often not technically minded and may lack ap- 
preciation for accuracy and close control of cooking 
conditions. This situation requires exacting supervision 
in order to evoke correct evaluations of the cooked ad- 
hesives. 

_ Sales representatives from various starch and adhe- 
sive producers are valuable contacts for the development 
chemist; however, he must remember that it is his 
obligation to check product recommendations in order 
to determine if the recommendations will fit the par- 
ticular conditions present in the characteristic operation 
of the individual plant. A product may be highly satis- 
factory in one plant and fail completely when used in the 
same operation at a different plant. 

Personnel concerned with selling the finished bags 
should be educated in adhesive characteristics so that 
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they will have an appreciation for the position of ad- 
hesive performance in the over-all production picture. 
They have the opportunity to obtain, and to pass on 
to the bag factory, information on what. conditions 
the adhesive must withstand. If they have been in- 
formed of the capabilities and limitations of the stock 
adhesives available for bag making they can more 
logically prescribe the proper adhesive for the bag in 
question. 


DEVELOPMENT OF ADHESIVES 


The development of a standard seam adhesive occu- 
ples the paramount position for consideration. A 
standard adhesive is one that must form a bond that is 
stronger than the cross machine direction tensile 
strength of the paper bonded under normal conditions 
of temperature and humidity. Normal conditions of 
temperature and humidity shall be 40 to 100°F. and 
20 to 99% relative humidity. 

A standard adhesive is most often also a heat-resist- 
ant adhesive, which means that it must form a bond 
that will not fail at any abnormally high temperature 
that the bonded paper will withstand. This feature is 
at times an important consideration since products are 
often packed in multiwall bags at temperatures as high 
as 300°F. 

The operators demand primarily a standard adhesive 
that will perform well at high machine speeds. Trade 
practices revealed by starch product salesmen indicated 
that corn dextrine is often used as a base material for 
adhesives of this type. Several varieties of this mate- 
rial and similar materials were obtained and worked 
into experimental formulations. These were tried on 
the tube-making machines in order to determine which 
would give the best operating performance. One par- 
ticular formulation gave promising results using a com- 
mercially blended corn dextrine with borax. This 
formulation caused excessive foaming in the paste pan 
on one tuber, which was overcome by adding a small 
amount of an antifoam agent. The same adhesive 
at first appeared unsatisfactory for use on the other 
tuber because the higher speed of this machine caused 
the adhesive to be thrown from the bronze applicator 
wheels; however, this was alleviated by mechanical 
adjustment of the machine. 

The borax in this adhesive causes an increase in 
“tackiness” or “grab” so that the seam is held firmly 
enough to prevent a loose-walled tube which results 
from slippage of the pasted seam after the tube leaves 
the formers of the tuber. The maximum amount of 
borax desirable will vary with the type of starch blend 
being used and if too great a percentage is added the 
adhesiveness of the product will change to cohesiveness. 
This cohesiveness, or ‘sticking to itself?’ characteristic 
will not allow the adhesive to transfer well to the paper 
and defective tubes will result. 

The development chemist should be familiar with 
the effect of caustic soda on an adhesive. It has value 
as an additive to thicken an adhesive that may be too 
fluid. It will also aid the adhesive by “biting” into a 
highly sized paper so that a stronger bond will form. 

Adhesives containing caustic soda or borax must be 
intelligently handled if plant operations are such that 
other special adhesives are used from time to time since 
these chemicals are not compatible with several resin- 
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type adhesives. A very small amount of contamination 
will cause gumming or jelling of the special adhesives. 

A water-resistant adhesive is one that will form a bond 
that is stronger than the cross machine direction wet 
tensile strength of the paper after soaking the pasted 
seam for 1 hour in water at 73°F. This test may de- 
mand a different adhesive for each type of paper used; 
however, only two principal ones will be considered, 
namely, an adhesive used on natural kraft and an ad- 
hesive used on wet-strength kraft. When natural kraft 
paper is soaked in water for 1 hour there is very little 
strength retained and, consequently, the adhesive need 
not have excessive wet strength. On the other hand, 
when wet-strength kraft paper is soaked in water for 1 
hour it retains nearly one-third of its original strength 
and, therefore, the adhesive must correspondingly re- 
tain more wet strength than one used on natural kraft. 

The problem of making the adhesive bond insoluble 
was attacked with guidance and advice from technical 
sales representatives of several starch companies. The 
concensus of recommendations was in favor of using 
urea-formaldehyde as the insolubilizing agent for starch 
base adhesives. Library research also revealed that 
this was the most commonly used technique for solving 
the’ problem of water-resistant adhesive bonds. ‘The 
reactions that render the bond insoluble are progressive 
and usually require 5 to 7 days “‘curing”’ time before 
the maximum water resistance is obtained. Heat ac- 
celerates the reaction so for test purposes a 1-hour 
oven cure at 220°F. is often used. 

“The Chemistry and Industry of Starch” by R. W. 
Kerr (1) informs us that the bond of an adhesive made 
from raw starch is more easily rendered insoluble by the 
action of urea-formaldehyde resins than one made from 
a dextrine or partially converted starch. The higher 
the degree of dextrinization the more difficult is the job 
of insolubilizng. This bit of knowledge would seem to 
lead to the use of raw starch in the formulation of 
water-resistant adhesives; however, when an adhesive 
made from raw starch is adjusted to the proper viscosity 
for seam application the percentage of solids becomes so 
low that the bond will not be strong enough. There- 
fore, it is necessary to determine the point at which the 
per cent solids and degree of insolubility satisfy per- 
formance demands. This determination is made more 
difficult because the reaction between starch and urea- 
formaldehyde resins causes the adhesive to ‘‘set back’”’ 
or become more viscous with age. In order to overcome 
this difficulty to some extent, four practices were 
adopted in the preparation of water-resistant adhesives 
from converted starches and urea-formaldehyde resins. 


1. Usage of this type of adhesive was programmed so that 
storage time was at a minimum. 

2. Maximum cooking temperature was increased 10 to 15° 
above normal. 

3. The maximum cooking temperature was held for 20 to 
30 minutes with agitation constant until the temperature 
dropped below 150°F. 

4. The adhesive was used on the machines at elevated tem- 
peratures (100 to 160°F.) in order to get minimum vis- 
cosity at maximum per cent solids. 


Close adherence to these practices will yield an ad- 
hesive that will easily meet the requirements for a water- 
resistant adhesive when bonding natural kraft and 
should also be satisfactory for bonding wet-strength 
kraft m the absence of extenuating factors. 
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A waterproof adhesive is one that will form a bond 
that is stronger than the cross machine direction wet 
tensile strength of the paper after soaking the pasted 
seam for 72 hours in water at 73°F. and will pull fiber 
over at least 75% of the bonded surface when peeled 
as specified in government specification UU-S-48a (2). 
Here again, as was the case with water-resistant ad- 
hesives, the suitability of the adhesive depends on the 
type of paper that is to be bonded. 

The problem of finding an adhesive that will meet 
the established requirements for waterproof adhesives 
is easily solved if only natural kraft is to be bonded. 
The starch and urea-formaldehyde formulation will 
usually prove adequate. However, if it is necessary 
to bond wet-strength kraft so that specifications are 
complied with, the problem becomes much more severe. 

The use of latex base and similar emulsions, with and 
without extenders, produces a bond that is extremely 
waterproof. This is gratifying and adequate until the 
additional requirement of heat resistance becomes 
prominent. The bond formed by latex emulsions tends 
to soften and fail at temperatures sometimes as low as 
100°F. This characteristic puts a dangerous limita- 
tion on the use of an adhesive containing excessive 
amounts of latex emulsions or similar products. 

The base material that has proved most satisfactory is 
a polyvinyl acetate-polyvinyl alcohol mixture. The 
seam formed by an adhesive containing this base ma- 
terial when properly formulated will produce a bond 
that is both waterproof and heat resistant when tested 
with wet-strength kraft paper. There is one item of 
caution to be observed in the use of an adhesive of this 
type—protection from cold. In many cases 40°F. is a 
low enough temperature to cause the emulsion to break 
down and become unfit for use as an adhesive. 


SUMMARY 


A survey of the material presented in this paper re- 
veals the following pomts of information for anyone 
interested in seam adhesives for multiwall bags: 

1. The adhesive bond, at all times, must be as 
strong as the paper involved. 

2. Three types of factors enter for consideration in 
seam adhesive development work: physical, chemical, 
and psychological. 

3. The stocked supply of seam adhesives should in- 
clude a standard adhesive, a water-resistant adhesive, 
and a waterproof adhesive. They should all yield heat- 
resistant bonds. 

4. A satisfactory standard adhesive which will allow 
tube-making machines to operate at maximum rates of 
speed can be made from blended corn dextrine. 

5. An adhesive can be made-from blended starches 
and urea-formaldehyde resins that will yield a satis- 
factory water-resistant bond even on wet strength kraft. 

6. An adhesive with a polyvinyl acetate base will 
develop an extremely strong bond that is almost com- 
pletely insoluble in water. 
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The Development of Wet Strength in Neoprene-Containing 


Papers 


GORDON W. WHEELER, ALVIN M. BORDERS, JOHN W. SWANSON, and GEORGE R. SEARS 


_ The results of several laboratory experiments made to in- 
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vestigate some of the variables which influence the de- 
velopment of wet strength in paper containing neoprene 
are presented. It is shown that the amount of alumina 


_ associated with the neoprene is important to the develop- 


ment of wet strength in paper. Best wet-strength results 
are obtained when the ‘alum to neoprene ratio is main- 
tained at 0.2 or above. Subjection of alumina-flocculated 
neoprene to alkaline pH values for brief intervals does not 
influence the wet strength but longer intervals (several 
days) at a pH of 8.0 appear to be detrimental to the devel- 


| opment of wet strength. After wet strength has developed 
_ in the sheet, the alumina has served its purpose and may 


be removed without impairment of wet strength. Wet 
strength begins to develop in a sheet containing neoprene 
only after most of the water has been removed and a 
major part of the dry tensile has developed. The rate of 
development of wet strength increases with decrease in 


moisture content and with increasing temperature. 


A PRACTICAL method of adding neoprene latex 
to the beater for the production of papers having un- 
usual properties has been described by Walsh and co- 
workers (7). This method consists of the addition of a 


stable, but sensitized and compounded, neoprene latex 


to the pulp, followed by coagulation of the neoprene 


upon the fibers with aluminum sulphate. 

One of the many interesting properties which these 
investigators showed to be imparted by the neoprene 
was high wet tensile strength. Data on 25 machine 
runs indicated a good deal of reliability for the neoprene 
latex treatment of the pulp. However, some poor re- 
sults and some exceptionally good results were ob- 
tained. It was pointed out that any system as com- 
plicated as that used in papermaking undoubtedly in- 
volves many variables which alter the effectiveness of 
neoprene in papermaking. It is the purpose of this 
report to present the results of several laboratory ex- 
periments made to investigate some of the variables 
which influence the development of wet strength in 
paper containing neoprene. 


EXPERIMENTAL PROCEDURES 
Method of Addition of Neoprene to the Pulp 


Consideration of the ways and means of investigat- 
ing the several variables involved in the: addition of 
neoprene to paper revealed that the sensitized method 
of coagulating neoprene in the presence of the pulp in- 
volves changes in concentration with the quantity of 
neoprene added to the pulp. Such changes in con- 
centration at the time of coagulation were shown to 
give precipitated products having different particle 
Bee rete eat ree sane, Research ocr 
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sizes and it was expected that the particle size of neo- 
prene might affect the retention and efficiency of neo- 
prene in handsheets. Therefore, a new method of co- 
agulation, referred to as the precoagulation technique, 
was developed. This laboratory technique involves 
coagulation of the compounded neoprene latex with 
alum prior to addition to the pulp. The precipitated or 
coagulated neoprene slurry may then be added to the 
pulp in any desired amount. 


Preparation of Precoagulated Neoprene and Handsheets 


Twenty-five and three-tenths grams of Neoprene 
latex type 735 (8.0-gram solids) are added with stir- 
ring to a solution of 8.0 ml. of 10% Darvan No. 1 
solution, 89.6 ml. of 2% sodium hydroxide, and 3630 
ml. of water. Zinc oxide, antioxidant, and other com- 
pounding agents are added where desired. Approxi- 
mately 244 ml. of 2.5% aluminum sulphate (c.pP. hy- 
drated) are added slowly to the mixture with continued 
stirring. Upon addition of the alum solution, the neo- 
prene precipitates in the form of a fine floc. The final 
pH of the slurry should be 5.0. Aliquots of the neo- 
prene slurry are added with stirring to pulp at 1.5% 
consistency as desired. The furnish is diluted to the 
desired consistency, usually 0.5%, and used for the 
preparation of handsheets on a Valley sheet mold in the 
regular manner. 

The alpha pulp used in these investigations was 
beaten to a Schopper-Riegler freeness of 700 ml. in a 
Valley laboratory beater. The handsheets were made 
at a basis weight of 45 pounds (25 * 40—500). 

The analysis of the handsheets for neoprene was car- 
ried out by the oxygen bomb method for the determina- 
tion of chlorine. 

A comparison of the precoagulation technique with 
the sensitized method of Walsh and co-workers re- 
vealed no appreciable differences in either retention of 
neoprene or wet-strength development. It is important 
to note that retention of flocculated materials is usually 
much poorer on a laboratory scale than in commercial 
operation because of the much lower pulp consistency 
and greater suction leg on the sheet mold normally em- 
ployed. It should also be recognized that these same 
factors are responsible for large variations in the reten- 
tion of neoprene in tests carried out in different labora- 
tories. The quantity of neoprene in the sheet is the 
important factor and not the percentage retention. 


The Effects of Alum and Alkali on the Wet-Strength. 
Properties of Neoprene 

Neoprene which has been prepared according to the. 
precoagulation process contains a large amount of floc- 
culent alumina in addition to the polymer. Micro-- 
scopic examination at a magnification of 200 indi-~ 
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cates that the flocked neoprene particles are imbedded 
in a matrix of alumina. When the alumina content is 
low, the particles appear to be opaque; when the alu- 
mina content is high, the particles are translucent. 

Both the sensitized and precoagulation methods of 
adding neoprene to papermaking pulps normally re- 
quire the addition of zinc oxide as a compounding agent. 
Preliminary work indicated that a significant part of the 
zine oxide reacts with the alum which is added to co- 
agulate the neoprene and lowers the pH value. Be- 
cause this factor appeared to be important to the reten- 
tion and effectiveness of neoprene, experiments were 
performed with the precoagulation technique to in- 
vestigate the effects of alumina upon the wet-strength 
properties of alpha pulp handsheets. 

The normal quantity of zinc oxide added to the pulp 
was 15% (based upon the neoprene). In more recent 
commercial practice, 5% has been used. In certain 
instances, wherein the zinc oxide was left out, an equiv- 
alent amount of sodium hydroxide was used in its 
place in order that the same amount of alum would be 
used to lower the pH to 5.0. In other experiments, both 
zinc oxide and sodium hydroxide were used and only 
sufficient alum was added to lower the pH to 6.1 in- 
stead of the normal pH of 5.0. In still another case 
both zinc oxide and sodium hydroxide were left out; 
only sufficient alum to lower the pH to 5.0 was used and 
the coagulation was accomplished by the addition of 
sodium chloride. Wet strength was used as a measure 
of neoprene effectiveness. The data are presented in 
Table I and Fig. 1; they appear to support the follow- 
ing statements: 

When the wet-strength data obtained under various 
conditions of coagulation are plotted against the quan- 
tity of neoprene retained in the sheet, two distinct 
curves result which illustrate conditions of high and 
low effectiveness of neoprene. 

The coagulation of neoprene in the presence of zinc 
oxide with sufficient alum to lower the pH to 5.0 re- 
sulted in good retention and effectiveness of the neo- 


prene. Similar results were obtained when an equiva- 
lent quantity of sodium hydroxide was substituted for 
the zinc oxide. 

When zinc oxide was present and sufficient alum was 
used to lower the pH to 6.1, good retention but poor ef- 
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Fig. 1. Effect of coagulation conditions on wet strength 


produced by neoprene 


fectiveness of neoprene was noted. Further work 
showed that zine oxide reacted very slowly with alum 
at a pH of 6.1. Thus, under the conditions of this 
experiment it appears that perhaps insufficient alumina 


Table I. The Effects of Alum and Alkali on the Retention and Effectiveness of Neoprene 


ei on poet . : 
Added, % ron Retained, % Coagulation conditions Dry ee Re De ay, % 
0 Mad ZnO, alum to pH 5.0 15.6 0.6 4 
3 Al ZnO, alum to pH 5.0 15.0 Boil PA 
15 5.0 ZnO, alum to pH 5.0 14.3 7.4 52 
3 0.7 ZnO, alum to pH 5.0 14.7 ZED 
15 4.4 ZnO, alum to pH 5.0 15.8 6.9 14 
5 1.5 NaOH, alum to pH 5.0 15.8 5.1 
15 4.5 NaO8, alum to pH 5.0 18.1 aaa i 
0 Ba; Extra NaOH, alum to pH 6.1 16.3 Ond 
5 Le Extra NaOH, alum to pH 6.1 14.9 4.0 250 
15 Oe Extra NaOH, alum to pH 6.1 16.4 2 Gl 37.0 
0 ee ZnO, alum to pH 6.1 15.8 
3 1.26 ZnO, alum to pH 6.1 14.1 0:9 64 
10 4.83 ZnO, alum to pH 6.1 14.5 17 11.7 
20 8.90 ZnO, alum to pH 6.1 14.1 24 17.0 
0 ” No ZnO or NaOH, alum to pH 5.0 plus NaCl 14.9 0.7 
5 0.74 No ZnO or NaOH, alum to pH 5.0 plus NaCl 14.4 Thal 76 
15 3.52 No ZnO or NaOH, alum to pH 5.0 plus NaCl 14.5 1e7 1s 
20 5.53 No ZnO or NaOH, alum to pH 5.0 plus NaCl 14.5 1.9 13.2 
0 ae NaOH, alum to pH 5.0, followed by ZnO 15.3 0.7 5 
5 il Bs NaOH, alum to pH 5.0, followed by ZnO 14.5 12 8 
- 4.54 NaOH, alum to pH 5.0, followed by ZnO 14.3 250 14 
1.50 NaOH, alum to pH 5.0, stored 5 days 15.9 4 
15 5.0 NaOH, alum to pH 5.0, stored 5 days W727 ae 13.6 
5 0.9 NaOH, alum to pH_ 5.0, NaOH to pH 8.0, stored 5 days 15.2 13} 8.6 
15 2.5 NaOH, alum to pH 5.0, NaOH to pH 8.0, stored 5 days 16.0 tl 13a 
@ Estimated. : 


_is present or that the higher pH may have a detrimental 


effect upon the development of wet strength. 

Coagulation of neoprene latex in the absence of 
either zinc oxide or sodium hydroxide (by the addition 
of sodium chloride and a very small amount of alum 
to lower the pH to 5.0) gave fairly good retention but 
poor neoprene effectiveness. This precoagulated neo- 
prene was very tacky and had a strong tendency to ag- 
glomerate upon standing. 

The addition of zinc oxide to a normal precoagulated 
neoprene prepared in the absence of zinc oxide (but 


with the equivalent quantity of sodium hydroxide plus 


alum to pH 5.0) resulted in poor neoprene effectiveness. 
It is important to note that the pH of this precoagulated 
latex rose to 8.3 soon after addition of the zine oxide. 
These data indicate further that alkaline conditions 
may be detrimental to the development of neoprene 
wet strength. 

In order to investigate further the matter of alkalin- 
ity, experiments were performed with a normal pre- 
coagulated neoprene wherein the pH in the headbox was 
varied between 5.0 and 8.9. These experiments indi- 
cated that momentary alkaline pH values at the head- 
box, when the handsheet is formed, do not seriously 
influence the wet strength. However, considerations 
of the gross mechanism of neoprene coagulation and the 
rather brief interval during which the neoprene par- 
ticles were subjected to the high pH value caused some 
doubt to be cast upon the generality of the conclusion 
of this experiment. Therefore, in order to eliminate 
the factor of slow diffusion into the neoprene particles 
the following experiment was performed. A_ pre- 
coagulated neoprene was prepared in the regular man- 
ner with Darvan, sodium hydroxide, and alum at a 
pH of 5.0 (no zine oxide or antioxidant was used). This 
precoagulated neoprene was then divided into two 
parts—one part was adjusted to a pH of 8.0 by means 
of sodium hydroxide and held at this pH for 1 week; the 
other part at pH 5.0 was also stored for 1 week. The 
properties of handsheets prepared with these latices 
are shown in Table I and Fig. 1, from which it is evi- 
dent that neoprene retention and effectiveness are con- 
siderably lower at a pH of 8.0 than at a pH of 5.0. 
The data at pH 5.0 fall on the curve of high neoprene 
effectiveness in Fig. 1, whereas the data obtained at pH 
8.0 fall upon the curve illustrating poor effectiveness. 

Two factors are worthy of consideration in these 
conditioning experiments: 

It is known that alkalies promote cross linking of 
neoprene and the possibility suggests itself that cross 
linking may be taking place during the conditioning of 
the slurry at a pH of 8.0. Gel determinations made by 
benzene immersion of the polymer, after extraction of 
the alumina with dilute acid, indicate a greater degree 


_ of cross linking in the polymer after conditioning in an 


alkaline media for several days. However, this matter 
needs further study before definite conclusions can be 
made regarding the role of cross linking in the develop- 
ment of neoprene wet strength. 

It is also well known that alumina changes in char- 
acter under alkaline conditions, becoming both nega- 
tively charged and more dense. It is very likely that 
these changes in colloidal properties of the alumina ac- 
count for the poorer retention and wet strength ob- 
tained under alkaline conditions. 
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In general, on the basis of the experiments per- 
formed, the particular method of precoagulation gives 
either good or poor wet-strength improvement— 
there appears to be no relationship between this im- 
provement and the retention of the neoprene. Highest. 
wet strength results when the alumina content is high 
and when conditions are neutral or acidic. Conditions 
of precipitation resulting in a tacky coagulated neo- 
prene which agglomerates rapidly (as in the case of 
coagulation by sodium chloride) give good retention 
but poor strength properties. It appears possible that 
alumina may assist both retention and bonding be- 
tween cellulose fibers and neoprene; therefore, it seemed 
important to determine the effect of the alum to neo- 
prene ratio on these factors. 


Alum to Neoprene Ratio 


Using the precoagulation method as outlined in the 
experimental section, the amounts of sodium hydroxide 
were varied so that different amounts of alum were re- 
quired for coagulation of the neoprene and for adjust- 
ment to pH 5.0. No zinc oxide was added. Thus, 
various amounts of alumina were present in the pre- 
flocculated neoprene. At the concentrations employed, 
it was impossible to coagulate the neoprene with alum 
alone at lower ratios than 0.1 gram of alum per gram of 
neoprene. 

The data obtained with these various preflocculated 
neoprenes and alpha pulp are presented in Table II. 
The levels of retained neoprene varied between 1.2 and 
2.2% (based on the fiber). The data for sodium chlo- 
ride coagulation (taken from Table I) are included for 
purposes of comparison. It will be recalled that this 
precoagulated neoprene was prepared at an alum to 
neoprene ratio which was just sufficient to lower the 
pH to 5.0 (0.05 gram of alum per gram of neoprene). 
The actual coagulation of the neoprene latex was ac- 
complished by the addition of sodium chloride. 


Table II. The Effect of Alumina on the Neoprene Wet 
Strength of Alpha Pulp Handsheets 

Alum used, Neoprene cama -Tensile strength, lb./in. 

g./g. neoprene in sheet, % Dry Wet Wet/dry, % 
1.2 1 @ 16.5 6.5 39 
0.94 eel 16.6 6.0 36 
0.807 iL 15.8 5.1 32 
0.66 1.4 17.0 9.2 31 
0.61 1h 16.8 Al 30 
0.40 1.9 kes. 7/ 5.8 37 
0.20 1.3 ily, i! 5.0 33 
0.10 2.2 16.0 3.90 21 
2.05 (NaCl) 0.74 14.4 ipsa 7.6 
0.05 3.5 14.5 hee Wik 7 

@ Contains normal quantity of alum. 

Note: No zinc oxide or antioxidant used. 


The wet-strength data of Table II indicate a high 
effectiveness of the neoprene present in the sheet until the 
ratio of alum to neoprene is lowered to approximately 
0.1; at this ratio, in spite of a somewhat higher quan- 
tity of neoprene in the sheet, the wet strength was sig- 
nificantly lower—i.e., 21 vs. 89% for the higher ratio. 
The sodium chloride-coagulated neoprene imparted 
practically no improvement in the wet strength. 

Thus, it appears that not only the colloidal condition 
of the alumina but also the quantity of alumina as- 
sociated with the neoprene has a bearing upon the wet 
strength obtained. 
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Removal of Alumina from the Sheet 


The object of the next set of experiments was to 
learn more of the role of alumina. It appeared of inter- 
est to determine whether or not the alumina is im- 
portant only in the process of incorporating neoprene 
properly into the sheet, or if its presence in the final 
dried sheet is essential. The results in Table III repre- 
sent experiments in which two types of extraction were 


TENSILE STRENGTH, LB./IN. 


65 45 25 5 
MOISTURE CONTENT, % TOTAL WEIGHT 
Fig. 2. Development of tensile strength during drying 


made. In the first series, preflocculated neoprene- 
alpha fiber suspension was treated with sulphuric acid at 
a pH of 2.5. The ash values in the table indicate that 
essentially all the added alumina was removed, since 
the ash value is near that of the alum-free control. The 
resulting handsheets exhibited only slight wet strength 
even though analysis of the sheets proved the presence 
of 2.5 parts of neoprene. Thus, the wet strength was 
only 1.5 pounds per inch in comparison with 5 to 6 
pounds per inch usually observed for alpha pulp hand- 
sheets containing the same amount of neoprene. 

In the second series, alpha handsheets were prepared 
using neoprene-alum prefloc which contained the normal 
quantity of alum used for coagulation. Some of the 
dried sheets were then leached with a dilute hydrochloric 
acid solution at a pH of 2.3 for 24 hours, blotted, soaked 
in dilute ammonium hydroxide solution for 1 hour, and 
dried between blotters. These handsheets were then 
tested for wet strength and compared with the non- 
leached sheets from the same preparation. The alumina 
content indicated by the ash value shows that most of 
the alumina had been removed by the acid extraction. 
The wet-strength values shown in Table III estab- 
lished the fact that wet-strength development was not 
impaired by the removal of most of the alumina. 
Hence, alumina appears important for the incorpora- 


Table III. The Effect of Leaching Alumina from 
Neoprene-Pulp Suspensions and from Alpha 
Handsheets Containing Neoprene 


Ash 
content —~Tensile strength, lb./in.— 
Neoprene, (Al20s), Wet/dry, 

6 To Dry Wet % 

Neoprene floc-pulp 0 0.22 (Ons 2 

Mixture 2.5 0.27 14.5 15 10 
Handsheets 

Before leaching 4.7 0.86 ile Thoth 45 

After leaching 4.7 0.26 Way 2 ef 50 


Note: 15% neoprene added in all cases, 1.75% alumina (pulp basis) 
present in prefloc neoprene. 
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Table IV. The Effect of Drying upon the Development of 
Tensile Strength of Alpha Pulp Handsheets Made With 
and Without Neoprene 


—Tensile strength, lb./in.— 
ii 


Drying Moisture During ter 
time, hr. content, % drying rewetting 
Control sheet 0 62.0 0.6 “a 
0.5 55.0 0.9 3 
1.0 38.0 2.0 ar 
2.0 33.0 4,2 Bie 
3.0 1259 8.5 ee 
4.0 10.3 14.4 ce 
5.0 Gall 16.4 0.5 
Neoprene sheet 2.0 44.0 1.6 0.4 
2.5 33.4 3.4 0.5 
3.0 21.3 8.8 ILA 
3.5 15.9 I N33574 0.9 
4.0 ih 57 12.5 0.9 
4.5 9.8 14.1 1.6 
5.0 8.4 14.5 2.0 
5.5 el 14.9 19 
6.0 8.8 15.1 2).3 
7.0 a 16.3 2.6 
its) (0) 5 16.0 3.4 
20.0 7.4 16.4 3.8 
40.0 ; 16.3 4.4 
79.0 lige Al 5.6 
98.0 -_ 17.6 6.8 
148.0 - 1620 6.8 


Note: Sheets were air dried at 50% R. H. and 73°F. between blotters. 


tion of neoprene by the preflocculation method of 
addition but it is not essential to the wet strength of the 
final sheet. 


RATE OF WET-STRENGTH DEVELOPMENT 


The rate at which wet tensile strength develops in a 
sheet containing neoprene is of both practical and theo- 
retical interest. The practical importance of the rate 
of development of wet strength has been adequately 
stressed in the work that has been done with melamine 
and urea formaldehyde resins in wet-strength papers. 
It appeared desirable to obtain similar data for neo- 
prene. An examination of the variables affecting the 
rate was prompted by observation in our laboratories 
and by reports of one or two mill trials that full wet 
strength was not obtained immediately after normal 
drying, but that the wet strength continued to increase 
with further heating of the paper. Another matter of 
practical interest is the possibility of the development 
of wet web strength on the paper machine. 


Wet Web Strength 


In order to determine whether neoprene-containing 
sheets were stronger, during the drying process, than 
control sheets, a series of alpha handsheets were pre- 
pared and pressed at room temperature to approxi- 
mately 65% water content. These sheets were then 
allowed to dry between blotters at room temperature 
(73°F. and 50% R. H.) and samples were taken peri- 
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WET TENSILE, LB./IN. 


Oo 


; 12 18 
TENSILE STRENGTH, LB./IN. 


Fig. 3. Development of wet tensile with tensile strength 
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Table V. Development of Wet Tensile St th 
) Neoprene-Containing Alpha Pulp Heedabe tack Caine 


Gummer ce een stles stnengiln los:/an— —— 
Time of 41°C osc ee 
curing, Ob- «Re Op aa te. et Es 
min. served duced served duced served duced 
0 3.1 0 3.0 0 2.8 0 
5 - rc 3.6 0.6 5.5 2.7 
10 a af ne ag 6.8 4.0 
15 Boll 120 5.9 2.9 feo aye 
ae aca re Goll “uel oh 
: : a5 Rs Wod AL) 
H oo a oil Aeot é : 
: me: a i 8.2 5.4 
e ne bc Tate 4.8 oes : 
Be oo 2 a 8.6 5. 
120 Oeul 3.0 8.2 5.2 9.3 85 


Note: Neoprene content approximately 5%, moisture content of aneste 
approximately 6%. 


_ odically for moisture determination and strength tests 
at that particular moisture content. The results of 
| these tests, shown in Table IV, are plotted in the upper 
curve in Fig. 2. The points representing tensile 
strength vs. moisture content fall on a common curve, 
whether or not neoprene was present. Thus, within the 
_ limit of precision of these tests, no significant increase in 
tensile strength of the wet web is imparted by the ap- 
proximately 5 parts of neoprene present in these sheets. 
_ It must be recognized, however, that tensile strength is 
_ only one of the factors which determines processibility 
of the wet web. Thus, these tests do not necessarily dis- 
agree with the improved running characteristics of 
_ neoprene-containing paper noted in some mill trials. 
One method of studying the development of wet 
strength during drying is to determine the wet strength 
of partially dried samples such as those discussed in the 
preceding paragraph. The values obtained in such a 
series of tests are shown in Table IV and the lower curve 
in Fig. 2. It is noted that no significant wet strength 
developed until these sheets (before rewetting) had 
dried to less than 15% moisture content. 

It is apparent from the curves of Fig. 2 that, as the 
sheet dries, the tensile strength increases to a consider- 
able fraction of the final value before the rewet tensile 
strength becomes significant. This relationship is 
shown directly in Fig. 3, based on the data in Table IV. 
The relatively abrupt rise in wet tensile strength is ap- 
parent. 

The rate of development of wet strength, under these 
particular drying conditions, may be judged from the 
curve in Fig. 4, which presents a portion of the data in 
Table IV. The rate of development, which is propor- 
tional to the slope of the curve at the selected time, is 
low at the beginning when the moisture content of the 
specimens is high. The rate increases sharply and is 
maximum in the neighborhood of 4 hours with the 
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DRYING TIME, HOURS 


Fig. 4. Development of wet tensile strength during drying 
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REOUCED WET TENSILE, LB./IN. 


40 80 120 
CURING TIME, MIN. 


Fig. 5. Development of wet tensile strength with curing 


0 


moisture content of the order of 12%. The rate then 
decreases as drying proceeds. 

It appears that the rate of development of wet 
strength under these conditions is strongly dependent 
upon the moisture content and the rate of removal of 
water. Capillary forces must draw fibers and fibrils 
into intimate contact and bonding must be well ad- 
vanced before wet strength becomes significant. 

It is also clear that an examination of the influence of 
““curing’’ conditions on the rate of development of wet 
strength is complicated by this behavior. A neoprene- 
treated sheet, dried at room temperature to a moisture 
content in the normal range, already possesses a con- 
siderable wet strength, and rate studies on dry sheets 
must be confined to the subsequent changes in wet 
strength. It was found that sheets could be dried 
quickly to average moisture content of the order of 6%, 
by use of elevated temperatures. Wet strengths of the 
order of 3 pounds per inch were obtained when the 
drying was carefully controlled. Sheets so dried were 
used for a study of the development of wet strength at 
three temperatures: 41, 68, and 92°C. 

Alpha pulp handsheets containing approximately 5% 
neoprene were formed and pressed in the usual manner. 
The sheets were dried to approximately 6% moisture 
content on a steam-heated drum in a period of 2 min- 
utes. The sheets were then individually sealed in pre- 
heated friction top cans with an appropriate amount of 
water (determined by trial) to maintain the moisture 
content during the subsequent curing periods. The 
cans were placed in ovens and, at intervals, a can was 
removed and opened without cooling and the sheet 
eut into strips which were immediately immersed in 
water. The wet tensile strengths are presented in 
Table V. The reduced wet tensile strengths observed 
after curing at 41, 68, and 92°C. for various lengths of 
time are shown in Fig. 5. The reduced strengths were 
obtained by subtracting the observed wet tensile 
strength at zero curing time from the observed values 
at other curing times. It will be noted that the early 
rates of wet tensile strength development increase with 
temperature in the manner reported for other wet- 
strength additives. 
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A New Method of Detecting Slime in Pulp and Paper 


STANLEY J. BUCKMAN and VIRGINIA HENINGTON 


The preparation and use of a ninhydrin indicator solution 
for the detection of slime in pulp and paper is described. 
The test is based on the determination of protein which 
is always present in microorganisms and not generally 
present in uncoated paper. 


In 1939, Rubin and Rubin (3) presented a well- 
illustrated article on spots and specks in paper. These 
authors concluded that spots and specks in paper gener- 
ally can be traced to three sources; namely, micro- 
organisms, foreign particles, and operating defects. 
As noted, experienced mill personnel frequently can 
recognize the type and origin of specks and spots en- 
countered in pulp and paper by visual inspection and a 
few simple tests. However, the need for greater 
accuracy has resulted in the increasing use of micro- 
scopic examinations, determinations of fluorescence 
under filtered ultraviolet light, and chemical tests for 
pitch, starch, and different chemical elements, par- 
ticularly metals. 

Rubin and Rubin briefly outlined a procedure for a 
systematic routine laboratory analysis of spots and 
specks in paper. About 10 years later, Dalton and 
Wiltshire (7) elaborated on a similar general procedure 
and presented it in the form of a quite detailed key. 
However, this key still left the identification of slime 
spots on an indefinite basis with only the following 
final identifying characteristics determined by re- 
moving the spot from the sheet, staining with Hertz- 
berg’s stain, and examining under a microscope: 


“Some fibres, much fibre debris, clay, dirt and grit; 
may show filamentous growth or granular structure.” 

“Few fibres, much fibre debris, clay, etc., may 
show filamentous growths.”’ 


Because of the need for a simple, rapid, specific test 
for microorganisms in spots and specks in pulp and 
paper and in deposits from pulp and paper machine 
systems, the authors initiated the study reported in this 
paper. Prior experience had shown that culturing 
“wet tails” from paper machine breaks provided helpful 
indications in some cases, but the results frequently 
were difficult to interpret. The use of various tech- 
niques, such as pressing the ‘‘tails” on the surface of the 
culture media and observing the growth pattern, did not 
yield more definite results. Moreover, the method 
was time consuming and is not applicable to “dry tails” 
or the examination of spots on paper which has passed 
through the driers with the resultant killing of most 
of the microorganisms present. Since repeated work 
with microscopic examinations of stained and un- 
stained spots and deposits also seemed to lack the 
simplicity and reliability of a suitable test method for 
use in pulp and paper mills, emphasis was placed on 
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chemical tests. The most logical approach in this 
direction seemed to be an evaluation of different tests 
for protein, a universal component of microorganisms 
and not present in detectable amounts in uncoated 
paper, such as newsprint and kraft. Tests of different 
reagents showed that ninhydrin, triketohydrindene 
hydrate, offered the best possibilities from the group of 
currently available indicators. Work thus was con- 
centrated on this indicator. The test reagent which 
was developed is a modification of one described by 
Moore and Stein (2). It consists of a solution of nin- 
hydrin buffered with sodium citrate. This reagent is 
very sensitive and yields a color within the range from 
red through violet to blue in the presence of proteins, 
peptones, peptides, and amino acids which contain a 
free carboxyl and an a-amino group. Ammonium 
salts, certain amines and amides also give a positive 
result when present in appreciable amounts. The 
reagent, identified as ‘‘Bulab Slime Indicator’’; supple- 
mentary equipment; methods of use; and results 
obtained in testing spots and specks in pulp and paper 
and deposits from pulp and paper machine systems 
are described in the following: 


MATERIALS AND EQUIPMENT 


Bulab Slime Indicator 


The indicator solution is prepared using sterile dis- 
tilled water, chemically pure ingredients, and thor- 
oughly clean, sterile glassware in a room with ammonia- 
free air as follows: 

Solution A—Dissolve 0.14 gram of sodium hydroxide and 0.43 

gram of citric acid in 49.00 gram of sterile distilled water. 

Solution B—Dissolve 0.50 gram of ninhydrin (triketohydrin- 

dene hydrate) in 49.00 gram of methy] cellosolve. 

Combine solutions A and B, add 0.57 gram of Activol 
DS (alkyl naphthalene sodium sulphonate) and shake 
thoroughly until the Activol DS dissolves. The stock 
supply of solution then can be stored in a dark colored 
bottle at room temperature for several months. A 
small amount of precipitate may form during storage 
but this does not reduce the effectiveness of the clear 
supernatant solution. 


f 


Beaker and Spatula 


Any available spatula and beaker of convenient size 
can be employed after thorough cleaning. 


Dropper Bottle and Tweezers 


A thoroughly clean, dark colored bottle of about 1 
oz. capacity, preferably equipped with a dropper in the 
cap, 1s a satisfactory container for the working supply 
of solution. Part of the stock supply of indicator 
should be transferred to a small bottle of this type to 
avoid possible contamination of the stock supply by 
repeated removal of solution from it with a dropper. 

Any small pair of tweezers which have been thor- 
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oughly cleaned are satisfactory and are useful in 
straightening “break tails’ and generally keeping 
contact of the paper with the human skin at a minimum 
particularly on and around the suspected slime spot 
and the control spot, as described under ‘‘Methods.”’ 


Oven 


Any suitable size electric oven operating at 90 to 
105°C. is satisfactory. It is preferable to have an oven 
equipped with a glass inner door to permit observation 
of the progress of the development of color in the spots 
to which indicator was applied to the pulp or paper. 
The ovens generally in use in the pulp and paper in- 
dustry for moisture content determinations of pulp 
and paper have been found satisfactory when the pre- 
cautions described under ‘‘Methods”’ are observed. 


METHODS 


Care should be taken to avoid appreciable handling 
of the pulp and paper prior to testing, particularly if 
wet and specifically on or around the suspected slime 
spot and the area which will be used for the control 
spot as described in the following. The test is sensitive 
enough to detect protein deposited on the pulp or 
paper from the fingers. 

Wet pulp sheets should be dried to a moisture content 
of 5 to 15% on a moisture-free basis before testing with 
the indicator solution. Deposits from pulp and paper 
systems can be smeared on a sheet of dry paper with a 


Color produced by the reaction of Bulab Slime 
Indicator with the protein of slime from the wire pit of a 


Fig. 1. 


fourdrinier machine making newsprint. (The Petri dish 

at the top shows the appearance of the slime without 

indicator while the one at the bottom shows the color 
resulting from reaction with the indicator) 
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Fig. 2. Appearance of a control spot and a spot of slime 
froma sulphite pulp mill flat screen smeared on newsprint 
and tested with Bulab Slime Indicator 


spatula and tested without drying. Such deposits 
should be collected in a thoroughly clean beaker and 
should not be touched with the hands during the collec- 
tion procedure. 

Place the piece of pulp or paper containing the sus- 
pected slime spot on a clean sheet of pulp or paper to 
avoid direct contact of the test piece with the working 
surface of the table or bench. Flatten the piece as 
necessary with the tweezers to provide a reasonably 
level surface to receive the indicator. Place 4 drops 
of the indicator on the center of the suspected slime 
spot or portion of the “‘tail’’ where the break is believed 
to have originated and 4 drops on a control area of the 
same sheet, preferably at least 2 inches from the sus- 
pected slime spot. Wait 10 minutes to allow the 
indicator to soak into the pulp or paper. Then transfer 
the paper to an oven and heat for 2 to 10 minutes at 
90 to 105°C. Observations should be made during the 
heating period and the piece of pulp or paper removed 
from the oven at the first evidence of development of 
color in the control spot. Proper control of heating 
is important. It is better to underheat than overheat. 
Overheating will result in the development of too much 
color in the control spot. When the oven is not equipped 
with a glass inner door, the door should be opened 
at the end of 2 minutes and at 1 minute intervals 
thereafter with heating being extended as necessary to 
compensate for the lower temperature resulting from 
opening the oven door. When the temperature 
gradient between the bottom and top shelves is pro- 
nounced, placing a clean sheet of pulp or paper below 
test pieces on the bottom shelf will usually protect 
against overheating. 
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Fig. 3. Appearance of a control spot and a spot of slime 

from a pulp screen box which was mixed with the pulp 

before the handsheet was made and subsequently tested 
with Bulab Slime Indicator 


The development of a color within the range from 
red through violet to blue in and around the suspected 
slime spot is a positive result and indicates the presence 
of slime if the color is markedly darker than that ob- 
tained on the control spot. The color may be confined 
to the slime spot or it may extend out from the slime 
spot proper for a variable distance as the result of dif- 
fusion of the proteins from the spot into the surrounding 
paper. The control spot frequently will exhibit some 
color. However, if there is a pronounced difference 
in shade of color between the suspected slime spot and 
the control, the presence of slime still is indicated. 
When the suspected slime spot is dark in color prior 
to the application of the indicator, examination of the 
opposite side of the sheet may provide a better ap- 
praisal of the indicator reaction. The use of trans- 
mitted rather than reflected light also frequently is 
helpful in evaluating the result obtained. 

The difference in color between slime spots which 
have given a positive test and control spots will gradu- 
ally decrease with storage. With increasing age, 
there usually is some increase in shade of color in the 
control spot and some fading of the color of the slime 
spot. Storage of “break tails” or pulp or paper with 
spots for future comparisons after a period of several 
weeks thus is not recommended. 


RESULTS 


Figure 1 shows two Petri dishes containing slime 
from the wire pit of a fourdrinier machine making 
newsprint. The dish at the top illustrates the appear- 
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ance of the slime without any indicator and the one at 
the bottom shows the same slime to which drops of the 
indicator had been added at various places in the dish. 
Both dishes were heated in the oven for the same time 
at a temperature between 90 and 105°C. The dish 
at the bottom shows the typical reaction obtained be- 
tween the indicator and the protein of the micro- 
organisms in the slime which yields a violet to blue color 
while the dish at the top exhibits the normal whitish 
gray color of the particular slime. 

The photograph in Fig. 2 shows near the top a de- 
posit from a sulphite pulp mill which was smeared 
while wet on a sheet of newprint and tested with the 
indicator. A positive reaction was obtained for the 
deposit with a violet color appearing in the slime com- 
prising the spot and a zone around it as the result of the 
diffusion of proteins from the wet slime into the sur- 
rounding paper. In contrast, the control spot in the 
bottom portion of the photograph shows essentially no 
color. 

Figure 3 illustrates a handsheet of unbleached kraft 
which had pieces of slime from a pulp screen box mixed 
with the pulp before the sheet was formed. <A positive 
result was obtained for a slime spot located in the top 
portion of the sheet when tested with the indicator 
with a negative result for a control area located in the 
bottom portion of the sheet which was heated under the 
same conditions after the application of the same 
amount of indicator. 

The paperboard in Fig. 4 shows the character of posi- 


Fig. 4, Appearance of a control spot and spots of pink 
slime on paperboard when tested with Bulab Slime Indi- 
cator 


Vol. 34, No.7 July 1951 --§ TAPPE 


“SZ 


tive reaction obtained for spots of pink slime when 
tested with the indicator. A very light violet color 
was obtained in the control spot in the lower left- 
hand corner but an adequate difference in amount of 
color was obtained between the suspected slime spot 
and the control spot to justify a conclusion that the 
spots definitely were caused by slime. 

Figures 5 and 6 show “break tails” which gave posi- 
tive reactions for suspected slime spots that caused the 
breaks and negative results for control spots located 
below the slime spots on the same pieces of paper and 
tested with the indicator under the same conditions. 
The “break tail” shown in Fig. 5 is newsprint, and the 
one shown in Fig. 6 is 9-point corrugating medium 
composed predominantly of semichemical hardwood 
pulp. 

_ The results presented and those obtained from cooper- 
ative work in a number of paper mills show that Bulab 
slime indicator is a helpful tool in determining whether 
or not breaks and spots in paper and spots in pulp are 
caused by slime. It has been found equally effective 
in testing deposits from pulp and paper machine systems 
to determine whether a significant microorganism 
component is present in such deposits, and it seems 
probable that it will have fields of usefulness for similar 
applications in other industries. Information about 
the indicator and a description of the method of use is 
presented at this time so that it will be available for 
others to employ in further exploring the complete 
range of usefulness of the indicator as well as its limita- 
tions. Tests have indicated that the presence of am- 


Fig. 5. Appearance of a control spot and slime spots on 
a newsprint “break tail’? when tested with Bulab Slime 
Indicator 
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Fig. 6. Appearance of a control spot and slime spots on 
a “break tail’? of 9-point corrugating medium when 
treated with Bulab Slime Indicator 


monium compounds to the extent used in chloramines 
does not limit the use of the indicator by causing too 
much color to develop in control spots. However, this 
subject needs further exploration before final con- 
clusions can be made. The use of animal glue and 
other proteins in some paper furnishes and in con- 
junction with the operation of savealls are all factors 
which need to be considered further. Indications are 
that careful comparisons of color intensities for sus- 
pected slime spots and deposits with control spots may 
make it possible to obtain useful information about the 
presence of slime even in the presence of small amounts 
of ammonium compounds, amino acids, and protein 
from other sources. In the meantime, the indicator 
is available for use on the many applications where 
interfering substances are not present in significant 
amounts. 
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An Optical Projection Method for Measuring Fiber Length 


THOMAS FYFE 


Several articles have been published on the value of fiber 
length measurements and on various methods for meas- 
uring fiber length, but there is still much need for a 
method, specifically designed, for the routine measuring 
of fiber length on a laboratory scale. An optical projec- 
tion method is described in this paper that is used daily 
for the routine measuring of fiber length in pulp and non- 
sized paper. The method and apparatus are described 
in sufficient detail to permit easy adoption by anyone in 
need of a method. Most of the steps in the method are 
used or well known by present-day fiber analysts. Statis- 
tical data are included to show the reproducibility of the 
method, and various types of graphs are also included to 
illustrate a number of ways that results may be reported. 


Tue pulp and paper industry at the present 
time generally recognize two basically different types of 
test procedures for obtaining an estimate of a so-called 
“average fiber length” of a given sample. They are 
usually referred to’ as optical and mechanical tests. 
The optical method consists of making a suspension of 
fibers in water, preparing a slide from this suspension, 
and by means of an optical device (microscope or 
microprojector) making an actual count of the number 
of fibers that fall within certain length (or width) 
groups. The mechanical method also requires a sus- 
pension of fibers in water. They are then segregated 
into several length categories by means of a mechani- 
cal classification device. The flow pattern, agitation, 
etc., are somewhat different from one classifier to an- 
other, but the basic feature is a series of screens of gradu- 
ated openings through which the fiber suspension 
passes. 

Different authors (1, 2, 3, 5) who have made studies 
of the application of fiber length data have presented 
widely varying opinions on the relative merits of the 
different fiber length procedures. One author (3, 4) 
suggests that the only meaningful fiber length result is 
one obtained by a combination of the mechanical and 
optical methods. It is generally agreed, however, that 
the time required to complete an individual test has 
been the most important factor in preventing a wider ap- 
plication of fiber length analysis as a stock preparation 
control. 

For several years the writer has used an optical pro- 
jection method for measuring the length of fibers in 
pulp shipments. A modified B & L microprojector 
(Fig. 1) is used to project an image of the fibers onto a 
screen. The standard lens system and stage of the 
microprojector have been replaced with a 16-mm. 10 
B & L objective and a much larger stage to accommo- 
date the mechanical stage that is attached. The 
microprojector and transformer are mounted together 
on a wooden base to form a single and compact unit. 
The screen is mounted 28 inches from the microprojector 
and has a calibrated scale of concentric circles in 0.5- 
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mm. divisions (Fig. 2). The center or smallest circle | 
of this scale is subdivided into 0.10-mm. divisions by 
means of dots that radiate from the center of the circle 
in eight equally spaced spokes. A wooden box with | 
black inside walls and closed on all sides but the viewing | 
end contains the microprojector and measuring screen | 
in fixed positions. The magnification at the screen is 
50. The field of view is 7 mm. in diameter which | 
permits the measuring of extremely long fibers without 
having to fix reference points along the fibers. The | 
shortest fiber considered is 0.10 mm. long and a fiber | 
length frequency chart is prepared with 0.10-mm. 
groups (Fig. 3). The most common parameter used to 
characterize the resulting data is the so-called average | 
fiber length which is obtained by dividing the total | 
length of all the fibers measured by the total number. 

A statistical study was made to evaluate some of the | 
possible sources of variability involved in this method | 
and to work out if possible a better way to graphically 
describe the results of a fiber length determination to the 
man in the mill. 


PROCEDURE 


The steps involved in this optical projection method 
for measuring fiber length are as follows: 
1. The selection of a sample of proper size and condition. 


2. The selection of a portion of this sample for the actual fiber 
length determination. 


Fig. 1 
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The defibering of this smaller portion. 

Staining and straightening of the fibers, 

The measuring of the fiber length. 

The recording of the fiber length data. 

The calculation of the total fiber length and the cumula- 
tive percentages. 


ee 


| The Selection of a Valid Sample 


Select a piece of paper or pulp lap about 6 inches 
square that as nearly as possible represents the pulp or 
paper lot to be tested. Make sure that the sample has 


not been handled in a rough way or subjected to scuffing 
-or rubbing on a dirty surface. 


| The Selection of a Smaller Portion from this Sample 


Select an area of approximately 1 inch square from a 


location in the middle of the sample. Wet the entire 


sheet thoroughly and by using the thumb push out an 


area approximately equal to 1 square inch. Wetting 
_ of the sample swells and loosens the matted fibers and 
makes it possible to remove a portion of the sample 


Fig. 2. Measuring scale on projection screen 


without breaking the fibers. Do not take a sample from 
a cut or dry torn edge. 


Defibering 

Place the small 1-inch square in a 400-ml., flask con- 
taining approximately 350 ml., of distilled water. 
Allow the sample to soak for 5 minutes and then shake 
the flask back and forth to defiber the sample. Do not 
use glass beads and do not shake the flask too vigorously 
or fibers may be torn or broken. Immediately after 
shaking and while the fibers are still completely dis- 
persed, decant off approximately one third of the slurry 
and replace this with an equal volume of distilled water. 
Repeat this shaking and diluting process until the slurry 
contains approximately 75 fibers per drop. 


Staining and Straightening of the Fibers 

Transfer 3 drops of thoroughly dispersed slurry to a 
clean microscope slide. Use a 7-inch length of 4-mm. 
glass tubing fitted with a rubber dropping bulb for 
transferring the slurry to the slide. Confine the slurry 
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REMARKS: TOTAL NUMBER OF FIBERS. 


TOTAL LENGTH OF FIBERS 


IDENTITY OF SAMPLE: SUBMITTED BY: 


Fig. 3 


to as small an area of the slide as possible. Allow the 
water to evaporate from the surface of the slide by 
heating on a hot plate held at 50 to 60°C. Tap the 
slide occasionally during the drying process to prevent 
the fibers from bunching together. Do not allow the 
fibers to heat after going to dryness. Place 2 drops of 
Herzberg stain on the fibers and allow the fibers to take 
up the stain for 1 minute. Under a Greenough-type 
microscope at 10 magnification, straighten and align 
the fibers side by side by means of a dissecting needle in 
an unused area of the slide. Place a cover-glass over 
the straightened and aligned fibers and irrigate them 
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Table I. Sample A—Tabulation of Results from Indi- Percent of Total Length ame EH 
vidual Slides Bal ellos rer Try 
- Sample Pee erenined sor ae eter 
1 2 3 4 6 Ne Each pe fri 
20% Operator I HH | rf 
: : 0.73 0.92 0.62 0.37 0.45 . 
b 0.53 ORom 0.67 0.70 0.50 3 C Hl aE aoaeee 
Operator II . 3 os 
a 0.82 0.92 0.74 0.62 0.67 2 H Sa ror 
b 0.80 0.73 0.60 0.78 0.65 = I é ams este RH 
50% Operator I © ay eo nee 
ae Di (nD U48 Mews OAs aero arc: ay deeees : 
b D4 AQ) mls 2.47 Dealt 2723 & Lore FREER 
Operator II a ia IseeSSSSEEERcnRSS 1 
a DSi 2,520 ea e262 eee FERRER EERE CEES 2 Sample A 
b 2.65 DROS QZ Py PIB: Dy PAS HH ! A ; geen 
80% Operator I ro : SaGeeeese! . 
a 3.29 3.50 2.80 2.96 3.42 ae eeee Eo 
b 3.16 3.14 3.19 3.00 3.50 AROSE TE 
Operator II P PEE Soe 
a 3.42 one 3.02 3.36 BPA 05° LOSS mS) «20Ne 25inn 30) 0.35 ines ONS maS OMNES SERCO 
b on 78 3 .56 3.06 8) .48 Be als) Fiber length in mm 
Fig. 6 


with a drop of Herzberg stain. Also place a cover-glass 
over the short fiber fragments that have been left in the 
original 2 drops of Herzberg stain. 


bent or twisted should be measured in steps by fixing — 
reference points along their length. Add the lengths of 
all the steps to obtain the total length of the fiber. 


ri iber Length 
BheMecsupies a) fleet Wer Leng The Recording of the Fiber Length Data 


Check the scale on the measuring screen to make sure Record the lengths of all fibers, both long and short, 


that the divisions coine ide with the 0 -10-mm. divisions as they are measured on a fiber length frequency chart 
on the micrometer object slip. Adjust the projection (Fig. 3). 


distance of the microprojector, if necessary, to make 


both scales coincident. Place the prepared slide of STATISTICAL STUDY OF METHOD 
straightened fibers on the stage of the microprojector It was the primary aim of this study to answer the 
and project the image of the fibers onto the screen. following points concerning the reproducibility of the 
Start at the near right-hand corner of the cover-glass fiber analysis procedure: 


and measure all the fibers that come into view as the 


: ‘ : : 1. What liability can be expected licate slid 
slide is traversed from right to left. Move the slide Me ee eh ae ls 


from one dispersion? 


backward about 6 mm., or until a new field of fibers 2. What variability can be expected among samples (differ- 
come into view, by means of the mechanical stage, and ent laps) of a single pulp bale? 
again measure all the fibers as the slide is traversed 3. What variability can be expected when different operators 


= : : : ‘ perform the fiber analysis? 
from left to right. Continue in this manner over the A. How do the-actual differences atone Ghetmeeee mete 


area covered by the cover-glass until all of the fibers are pulp grades compare with reproducibility of the test pro- 
measured. Repeat this same searching and measuring cedure? 
operation within the area containing the short fiber 


fragments. Do not measure fiber fragments less than An outline of the experimental procedure is given 


0.10 mm. in length and do not measure fibers that are below: 
not of the same nature or identity as the test sample. Pulp 1 
Also disregard any fibers that appear out of focus as in Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 


3 k OpA OpB OpA OpB OpA OpB OpA OpB OpA OpB 
most instances these will be located on top of the cover- : 2 : z Z 2 ee 


glass or on the underside of the slide. Fibers that are 


This test cycle was reported for three pulps. 
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ern tee oH r Table Il. Sample B—Tabulation of Results from Indi- 
One Sal ea cere HH peeacsersnase 
Combined for pee ia Spica : 
aS Each Pulp PERE EEE aa ; 3 omiele 
: Ht PEER EEE EERE SEE EEE EE EEE EHHt 4 : 
Fog BEER EE EERE HEE 4 20% Operator I 
ec CH HEH a ce iii | nies Ree eG! 0.54 0.48 
: HEH ze | CECE ; : LOZ 0.85 0.61 
3 $9) Seeds eueeeeeesueseass a FH Operator IT 
: jee EeCEECEEHH HH a 0.51 0.62 0.90 0.97 0.62 
: ac suaneee: CAH ae b > O.ox 0.63 0.70 O77 0.71 
Batata slatalat Po 50% Operator I 
° 40) Ea t 
ease rH TEES cee ie ttt a 1.58 2.36 9 1.77 5 
ae (00000 000080SScCReE 4 b 1.58 2.10 2.46 2.42 2.03 
& HH sues erzeee CHE Bee ana Operator II a 
a SSaseuenn eeraee a A 2.02 2.32 2.13 1.85 
20 sent sssnsttie ppt i b 1.74 2.02 1.89 2.14 2.27 
A 80% Operator I 
5 : E a 2.84 3.17 2.83 2.87 2.95 
sanee aegueeeeee b 2.65 2.80 3.30 3.06 2.81 
QO 0.5 1.0 1S 20 25 3.0 35) 40 45 5.0 55 60 Operator at 
eletionknan a 2.80 3.03 3.20 2.88 3.10 
Fig. 5 b 2.75 3.14 3.04 3.08 3.00 
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_ Thus, five samples representing different laps were 
_ taken from each of three bales, identified as A, B, and 
-C. The bales from which the samples were chosen 
_ were so-called standard bales that are used as compari- 
sons. 
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Two operators were involved in the study and each 

_ operator made one dispersion from each sample. The 

operator next made two slides from each of his own 

dispersions and ran a fiber count of the various lengths 
on each slide. 


Results and Discussion 


_ Figure 4 is a typical example of the data obtained 
from a single slide. It is a frequency diagram of the 
number of fibers the length of which falls within the dif- 

ferent 0.1-mm. intervals. It should be noted that no 
fiber less than 0.10 mm. in length is considered. As was 
mentioned previously, these data could be presented 
graphically in alternate ways, three of which were con- 
sidered: 

A. Per cent of total number of fibers vs. intervals of length. 

B. Per cent of total length of fibers vs. intervals of length. 

C. Cumulative per cent of total length vs. intervals of length. 

The three forms are illustrated in Figs. 5, 6, and 7, 
where the combined data (all samples—both operators) 
for each pulp were plotted for each method. 


Table III. Sample C—Tabulation of Results from Indi- 
vidual Slides 


Sample 
1 2 3 ps 5 
20 Operator I 
& a 1.00 0.69 0.64 0.81 0.62 
b 0.87 0.88 1.09 0.58 0.50 
Operator II 
a 1.02 0.89 1.09 1.08 1.09 
- b 1.00 0.85 il B0/ 1.04 0.89 
50 Operator I 
2 a OAT. i Oe 1.82 2.26 1.88 
b DEAS 2.16 2.42 2.02 2.42 
O tor II 
oe 2.49 il OB 2.54 2.50 2.28 
b 1.98 2.20 2.38 DBs. 1.97 
80 Operator I 
e is 3.30 2.98 3.00 2.98 3.36 
b 3e25 3.07 3.26 3.03 3.44 
Operator II 
Be Oe 2.98 Bi les 3.52 3.12 
b 2.83 3.08 3.40 3.22 2.78 
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Figure 5 is the percentage of total number of fibers 
vs. intervals of length. The data were grouped in 0.5- 
mm. intervals in order to smooth out the curve. Thus 
the first point plotted for pulp sample A was 68.5%— 
this means that 68.5% of all fibers counted had lengths 
between 0.1 mm. and 0.5 inm. (the actual point was 
plotted at 0.3 mm. which was the mid-point of the 0.1 
to 0.5 mm. group). 

A similar system was used for Fig. 6 except that per- 
centage of total length found at each interval instead 
of percentage of total number was calculated. The 
results were obtained by multiplying the interval length 
by the number of counted fibers, summing to obtain the 
total length of fiber, and finally expressing the length at 
each interval as a percentage of the total. 

Figure 7 is the same data expressed in a cumulative 
form. For example, the result plotted at 0.1 mm. is the 
percentage of the total length of fiber which was 0.1 
mm. long. At 0.2 mm. the point represents the sum of 
both the 0.1 and 0.2 mm.; at 0.3 mm. the sum of 0.1, 
0.2, and 0.3 mm., ete. 

It is readily apparent that Fig. 5 umber of fibers vs. 
length) does not offer a satisfactory means of differen- 
tiating between the three pulps. Figure 6 is better in 
this respect but it is believed that the cumulative type 
curve in Fig. 7 is the best. Changes in the slope of the 
curve and/or a general shift along the horizontal axis 
can be easily noted and interpreted. It is also simple 
to determine the percentage of the total length of fiber 
that falls within arbitrary length ‘intervals, and the 
curve can be fairly well characterized numerically by 
reading the 20, 50, and 80% points. 

This latter feature of the cumulative curve was used 
to evaluate the reproducibility of the procedure. A 
curve was plotted from the data obtained on each slide 
run in the experiment. The 20, 50, and 80% points 
were read, tabulated, and evaluated by a series of vari- 
ance analyses (see Tables i, I], and II). Their pur- 
pose was to determine (1) the reproducibility of repli- 
cate slides from one dispersion and (2) the significance 
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and magnitude of sample to sample and operator to 
operator variability at each of the three different por- 
tions of the curve. 

The following general conclusions could be made from 
this series of variance analyses: 
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1. Only one sample on one pulp was found to be 
significantly different from the others in its group. Aly he 
difference was also of a relatively small order of magni- 
tude (0.2mm). There was not, then, any decisive ev1- 
dence in this experiment that significant sample-to- 
sample (lap-to-lap) differences existed within pulp 
bales. 

2. There were found to be real differences between 
operators at the short fiber fraction (20% points). Fig- 
ures 8, 9, and 10 were plotted to show this effect. Hach 
curve represents the combined results (five samples each 
in duplicate) by a particular operator for each pulp. It 
will be noted that the curves differ in the lower portions 
and gradually approach each other at the 50% points 
(Figs. 8 and 10 in particular). This indicates that one 
operator was not measuring the short fibers in the same 
manner as the second operator. However, a more 
recent study to determine the reason for the observed 
differences indicates that such variability can be re- 
duced to where it will no longer be a significant factor. 

3. Reproducibility of the average of duplicate slides 
at the different points 20, 50, and 80% along the cumula- 
tive curve was found to be as follows: 


Two Standard Deviation Limits 


A B C Ave. 
20% point +0.18 +0.20 =+0).21 +0.20 

mm. mm. mm. mm. 
50% point 0,31 0.43 0.38 0.38 
80% point 0.25 0.22 0.24 0.24 


These results represent the 95% (two standard devi- 
ation) reliability as it is obtained by the control pro- 
cedure which is in current use. (It does not include 
operator variability for the reason given in (2) above.) 
This would mean, for example, that if a 50% point of 
1.20 was obtained on sample B this result would be 
duplicated within +0.43 (or from 0.77 to 1.63 mm.) 
about 95% of the time. 
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The fourth aim of the study was to obtain a reliable 
curve for each of the three standard bales now in use 
for samples A, B, C. Figure 7 which was discussed 
previously is the plot of the combined data for each 
pulp. Twenty slides (five samples, two operators, 
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duplicate slides) are included in each curve and they 
should represent a reliable picture of the fiber distribu- 
tion in the so-called standard bales. It is obvious that 
there is not a great deal of difference between the three 
types of pulps. Considering the reproducibility data 
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presented previously it would be extremely difficult to 
differentiate between these three types of pulp if the 
procedure of two slides per sample were followed. By 
the same reasoning such a procedure is not sufficiently 
reproducible to differentiate between runs of the same 
pulp unless unusual differences were encountered or an 
unreasonable number of slides run. 


; CONCLUSIONS 

A minimum of 400 fibers (two slides) must be meas- 
ured in order to get a fiber length distribution which 
would be reproducible within +0.40 mm. (50% point). 

There was very little variability in fiber distribution 
among laps within a bale. 

There was found to be a difference between operators 
in the measurement of short fibers; 0.1 to 0.5 mm. in 
length. More recent work indicates that this source of 
variability can be eliminated. 

Composite curves representing all the data (20 slides 
on each of the three pulps) were very similar. The dif- 
ference between pulp samples A, B, and C were so small 
that a single analysis (400 fibers) on each would not re- 
liably differentiate between the samples. 

Elaborate testing would be required of this or any 
other method to accurately characterize the fiber 
length distribution within a given sample, bale, or run 
of pulp. This amount of testing would be prohibitive. 
However, the fiber length data from the various tests 
could be combined into a composite cumulative curve 
which could be used to compare the entire run with 
previous runs, or with a standard comparison bale of 
the same type of pulp. 
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The Sources of Wood Dirt in Unbleached Pulp 


CARTER A. WATSON 


The wood dirt in unbleached sulphite pulp varies in char- 


_acter and quantity depending on the wood supply and its 


method of preparation for pulping. Reduction of wood 
dirt, a necessary function in the pulping process, is ac- 
complished by various methods. In choosing a method for 
more effective dirt reduction, information correlating the 
wood dirt with the dirt content of the final product is of 
considerable importance. This paper describes a method 


_ whereby information on this relationship can be obtained 


by small-scale experiments. The method is described 
and typical data with examples of their application to 
practical dirt reduction problems are presented. 


SrncE cleanliness is one of the most important 
factors in the quality of unbleached sulphite pulp, the 
manufacturer is constantly faced with the problem of 
maintaining the dirt content of his pulp at an accept- 
able level. As is well known, most of the dirt in un- 
bleached pulp originates from the bark, knots, stain, and 
rot in the wood, and because wood is a natural material 
of varying quality, the type and amount of dirt intro- 
duced into the pulp continually vary. Eliminating the 
dirt in the most economical manner to attain the pro- 


~ duction of uniform quality pulp is a major problem of 


the industry. The methods normally used to accom- 
plish this dirt reduction are: (1) by wood selection, i.e., 
sorting and selecting the wood entering the sawmill; 
(2) by wood cleaning in the sawmill, i.e., culling out the 
rot or other types of wood dirt; (3) by dirt removal 
equipment in the pulp process line, such as riffers, 
fine screens, and centrifugal classifiers. When consider- 
ing a means of cleaning, usually more than one of these 
different methods will serve satisfactorily. However, 
all of these systems are costly and to arrive at the 
economic advantage of one over another factual knowl- 
edge about the type and amount of dirt to be removed 
is often required. It was therefore the purpose of this 
work to relate the quantity and character of wood dirt 
found in unbleached pulp to the specific sources of dirt 
in the wood. 

An approach which would provide this basic informa- 
tion seemed to present itself in the pulping of separated 
fractions of wood dirt and the subsequent evaluation of 
the quantity and type of dirt in the pulp produced from 
these various sources of wood dirt. If such an analysis 
were made on a quantitative basis, it would seem that 
one could compare: (1) the different sources of wood 
supply with one another; (2) the wood cleaning required 
for the different wood supplies; (3) the costs entailed 
in wood selection and cleaning with the expense of addi- 
tional dirt removing equipment in the pulp processing 
line. Considering the value of such comparisons, an 
attempt to gather additional data on this basis seemed 
well justified, and an investigation of this mode of 
analysis was undertaken. 


Cartrr A. Watson, Puget Sound Pulp & Timber Co., Bellingham, Wash. 
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METHOD 


The experimental procedure consists of: (1) sampling 
and classifying the wood chips; (2) pulping the chips 
and preparing pulp handsheets; (3) estimating the dirt 
content of the pulp. 

The method of sampling the wood was chosen so that 
the specimen would adequately represent the supply 
being tested. This purpose was accomplished by with- 
drawing small samples from the chipper discharge over 
an extended period of time. More specifically, samples 
consisting of approximately 50 grams of chips were 
drawn every 10 seconds for a period of 1 hour. This 
quantity of chips represented a supply of about 100 logs 
or 300 sawmill slabs. The collected chips were then 
screened in the laboratory (1) to remove sawdust and 
oversized chips. Next, the chips containing dirt were 
separated from the clean chips and then sorted into the 
following fractions: (1) chips containing any part of a 
knot; (2) chips containing any outer bark; (3) chips 
containing stain from the cambium region; (4) chips 
contaiming pitch pockets; (5) chips containing rot; 
(6) chips with worm or insect holes. 

The chip samples containing defects were then pulped 
according to the following procedure: 

Each fraction was placed in an individual bag of 
stainless steel screen and all the bags loaded into a 
stainless steel cooking basket which was then sus- 
pended in a commercial plant digester at a level 24 feet 
from the top. Pulping was carried out under standard 
conditions prevailing in the mill (2). After the digester 
was blown, the basket was removed and immediately 
quenched in cold water. The chips from each container 
were washed separately to remove dissolved lignin and 
foreign particles of dirt. Particular care was taken 
to avoid any disintegration of the chips at this time. 

After completion of this washing each fraction of the 
dirty chips was diluted with a known amount of pulp 
produced from the previously separated clean chips. 
This dilution was necessary because it became evident 
that the dirt concentration of the segregated samples 
was so high that an accurate dirt count was impossible 
on handsheets prepared from them. The proportion 
of clean chips added ranged from 50 to 99% depending 
on the type of dirt under investigation. The final con- 
centration to use was determined by inspection of trial 
handsheets. 

After dilution with clean pulp, the chips were disin- 
tegrated, washed, and screened in a manner duplicating 
as closely as possible the commercial process. Disinte- 
gration was accomplished in two steps: first, breaking 
up the chips by hand; and second, adding sufficient 
water to bring the consistency to 3%, and then stirrmg 
with a Lightnin mixer (Model CV 4) to simulate the 
agitation occurring in the blow pits, pumps, and stor- 
age chests. This pulp was then put through a laboratory 
flat screen equipped with a type-E chromium plated 
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Fig. 1. Distribution of dirt from slab wood 


screen plate having 0.010-inch slot openings. The stock 
was then diluted to 3% consistency to assure a uniform 
mixture. Samples containing 1 gram of moisture-free 
pulp were diluted to 250 ml. and agitated for 1 minute 
with a high-speed agitator to simulate the action in the 
flumes and pumps in breaking down shives after screen- 
ing. Handsheets were then prepared for dirt count. 

In establishing a method for estimating the dirt con- 
tent of the handsheets, it was desirable to account for 
all dirt coming from the wood. Since the customary 
TAPPI procedure includes only the dirt 0.08 sq. mm. or 
larger, it was necessary to revise the method to include 
essentially all the dirt even though it had been broken 
down to a finer state of subdivision than is usually 
counted for normal purposes. It was decided that it 
would be practical to extend the count only to include 
the smallest speck which could be seen at reading dis- 
tance, and that the total area of any dirt finer than this 
size would be negligible. 

While no difficulty was experienced in estimating the 
specks down to 0.02 sq. mm. with the TAPPI dirt esti- 
mation chart, it was found difficult and time consuming 
to estimate the equivalent black area of the many 
small shives and hairs present in the sheet. To facili- 
tate the latter count a shive estimation chart was de- 
signed in which the range of hair and shive area was 
divided into three size groups of the following approxi- 


Table IA. Dirt Balances 


Speck count, 
sq. mm./ sheet 
B 


Shive count, 
sq. mm./ sheet 


TOUT Coomera and waate B 
Clean 0.074 0.042 0.058 0.188 0.026 0.035 
Rotten 0.084 0.010 0.078 1.690 0.084 0.167 
Stain 0.041 0.074 0.037 0.280 0.357 0.209 
Knots 0.441 0.101 0.098 0.308 0.562 0.193 
Pitch pockets 0.110 0.146 0.032 0.212 0.640 0.056 
Bark 0.212 0.226 0.155 0.400 0.155 0.053 
Total 0.962 0.599 0.458 3.078 1.824 0.713 
Unsorted sample 0.965 0.588 0.660 3.090 1.690 1.370 
Commercial pulp 0.999 0.630 0.520 2.980 1.593 0.992 
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Table IB. Dirt Balances 


Speck count, Shive count, 


Fraction sg. mm. /sheet sq. mm./sheet 
Clean 0.042 0.188 
Rotten 0.010 1.690 
Cambium 0.074 0.280 
Knots 0.101 0.380 
Pitch pockets 0.146 0.212 
Bark 0.226 0.400 

Total 0.599 3.150 
Unsorted sample 0.588 3.090 
Commercial pulp 0.630 2.980 


mate equivalent black areas: 0.05, 0.10, and 0.25 sq. 
mm. For each group the various shapes and colors 
which the shives of that particular group might assume 
were made on an illustrated chart. By matching the 
hairs and shives being counted with those of similar 
color, size, and shape or the chart, a rapid measure of 
their size could be obtained. Results obtained with this 
method by both experienced and inexperienced oper- 
ators differed by less than 10% of the average count. 
The method evolved for evaluating the dirt content 
of the pulp sheet was then, as follows: twelve dry hand- 
sheets were counted for each determination. Each 
handsheet was prepared from a portion of the screened 
stock containing 1 gram of moisture-free pulp diluted 
to 250 ml. and agitated for 1 minute with a high-speed 
button mixer, formed in a 6 by 6-inch Valley sheet 
mold, pressed at 100 p.s.i. for 1 minute between two 
clean blotters, and dried for 1 minute on the hot plate. 
These sheets were counted under reflected light (stand- 
ard illumination of 10 c¢.p.) first for specks and then 
for shives and hairs. The speck count was made using 
the TAPPI dirt estimation chart as a reference and 
counting all dirt specks 0.02 sq. mm. or larger, whereas 
the hairs and shives 0.05 sq. mm. and larger were 
counted with the newly devised shive estimation chart. 
The total dirt content of the sheet was then defined as 
the sum of the speck and shive areas expressed as 
square millimeters of equivalent black area per sheet. 
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Fig. 2. Relative dirty appearance of pulp produced from 
various wood supplies 
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Table II. 


The Percentage of Dirt Arising from Each Dirt Source for Several Types of Wood 


Total 
dirt Clean Rollen ——Pitch Knot J 
5 - ; St Bark oe Wi holes— 
eye pe ae Bipve Ce ee oe: See Speck Shiv See Shiv ye "Shave Speck” Shave 
_ Large sound logs 21.6 19.8 33 G0 46 2 
| : : ; ; ve Bi 7S CO) BR 9.0 1.6 4.8 
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During the course of this work every effort was 
made to duplicate plant processing of the chips so that 
the dirt counts obtained would be about the same as if 
the processing were done in the plant. To determine 
whether this purpose had been accomplished, chips 
were processed by the method outlined, and the dirt 
count compared with that for commercial pulp produced 
from the same chip supply. As a further check on the 
reliability of the method, the sum of the dirt counts for 
the individual fractions was compared with the dirt 
count of pulp produced from the unsorted chips. Some 
typical balances are illustrated in Tables IA and IB. 

In the early experiments good dirt balances were not 
obtained. Investigation disclosed that the difficulty 


arose because of dirt introduced during the handling of. 


the chip samples. It was found that if both the clean 
and the dirty chips were washed free of extraneous dirt 
before they were mixed, a good dirt balance was ob- 
tained. This washing operation must be carefully per- 


formed, so that no in situ dirt will be lost through 


disintegration of the chips. 


EXPERIMENTAL 


After the method had been proved experimentally 
sound, the investigation of typical wood supplies was 
undertaken. The different types of wood chosen for 
investigation were as follows: 


Large logs typical of commercial logging operations. 

Logs containing large amounts of center rot and brown 
stringy rot, and cut within 6 months of consumption. 

Logs that had been stored in salt water for 2 years or 
longer. 

Second growth timber harvested and purchased in 8-foot 
lengths. 

Slabs and waste wood from sawmill operations. 

Chips produced from sawmill waste from an outside source. 


SOX be ee 


The logs and slabs were hydraulically debarked and 
chipped in the sawmill. These chips were then proc- 
essed in accordance with the method previously de- 
scribed. 

The results of typical analyses are tabulated in Table 
II, and each value is the average of the results obtained 
from three different samples. The total dirt content 
of the pulps from the various wood supplies is ex- 
pressed as parts per million of equivalent black area, and 


‘the dirt count attributable to each dirt source is shown 


as a percentage of the total. 

The data in Table II are perhaps more cogently 
presented in Figs. 1 and 2. Referring to Fig. 1, it is 
evident, in the case of slab wood, that knots, surface 
stain, and bark contribute most of the dirt to the final 
pulp, that the greater portion of the specks come from 
the bark, and that most of the hairs and shives come 
from knots and surface stain. Similar graphs could be 
made for the other wood types, and from them it would 
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be possible to determine: which wood supply should be 
given the principal attention in the cleaning program, 
which dirt source or sources it would be most expedient 
to reduce, and how much dirt reduction could be ex- 
pected. 

The woods have been ranked in Fig. 2 according to 
the amount of dirt they would contribute to the final 
pulp. Also illustrated in this figure are the relative 
proportions of specks and shives making up the total 
dirt count. This information can be of special impor- 
tance if a certain type of dirt is particularly objection- 
able in the product to be made from the pulp. For 
example, in top liner stock for the manufacture of paper- 
board the dark hairs and shives are more objectionable 
than the specks. On the other hand, these dark fibers 
and shives are almost completely eliminated by bleach- 
ing, whereas the bark specks remain relatively un- 
changed; therefore a wood supply which will yield a 
large number of specks is undesirable for producing 
bleached pulp. 


CONCLUSION 


Since wood supply problems vary with the different 
mills, it was not intended in this report to cover com- 
pletely the data gathered in this study. It is rather 
the intention to describe the method used to gather 
some data bearing on an important mill program. This 
information can be used to predict what can be accom- 
plished in dirt removal by selection of wood and cleaning 
programs. Specifically, predictions can be made on 
items such as: 


1. The dirt content of pulp produced from any combination of 
wood supplies. 

2. The dirt reduction obtainable if special attention were 
directed toward removing any particular type of wood dirt 
by extra cleaning in the sawmill. 

3. The cost of obtaining pulp of a specified cleanliness by 
varying the wood supply and/or cleaning the wood. This 
cost may be compared with the expense of additional dirt 
removing equipment which might be installed, such as 
centrifugal refiners, additional screens, etc. 


As an illustration, if all the slab wood used at the time 
of this investigation were elimmated, the dirt content 
of the pulp would be reduced 10%. Also, if all the 
brown stringy rot and red heart rot were cut out of the 
logs, the pulp dirt would be reduced another 15%. 

In practice close agreement was noted between re- 
sults obtained by changes in plant operation and those 
predicted by the laboratory data. 
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The Effects of Machine Head Speed and Specimen Span 
on Modulus of Rupture Values Obtained in Static Bending 
Tests of a Nominal */32-Inch Douglas-Fir Hardboard 


HUGH WILCOX 


Modulus of rupture values in static bending tests of a 
nominal 5/;)-inch Douglas-fir hardboard were determined 
for 30 combinations of machine head speed and specimen 
span. Results indicate that employment of unit rates of 
extreme fiber strain considerably in excess of those cur- 
rently recommended for evaluating fiberboard produces 
plateaus wherein modulus of rupture values are virtually 
constant throughout a relatively wide range of head 
speeds. The use of greater head speeds suggests that 
modulus of rupture values so obtained may be adjusted to 
any arbitrary base for the purpose of comparing the results 
of different investigators and that testing time may be 
shortened materially. 


Mernops of evaluating not only experimental 
but also commercial hardboards have occupied the at- 
tention of the Oregon Forest Products Laboratory for 
several years. Among the problems that have con- 
fronted this laboratory are the following: (1) Can 
modulus of rupture values determined by various in- 
vestigators using different test procedures be correlated 
well enough to make more direct comparisons? (2) 
What method employing standard equipment for evalu- 
ating the flexural strength of hardboard will give modu- 
lus of rupture values that are least influenced by minor 
variations in testing procedure? (8) In the interest of 
laboratory efficiency, is it possible’to use a less time- 
consuming testing procedure to obtain modulus of rup- 
ture values that may be adjusted with reasonable ac- 
curacy to those determined by slower methods now in 
use? 

Karly hardboard evaluations at this laboratory re- 
vealed the fact that flexural strength determinations, for 
any given thickness of hardboard, varied with testing 
speed and specimen span. These results suggested that 
modulus of rupture values obtained from static bend- 
ing tests depended upon the rates at which stresses 
were developed within the material or, stating the case 
differently, upon the rates of fiber strain. As a conse- 
quence, an investigation of the effects of variations in 
machine head speed and specimen span on modulus 
of rupture values was undertaken. The interrelation- 
ships of these variables, as shown by tests on one thick- 
ness of a Douglas-fir hardboard, are reported herein. 


The first specifications issued for hardboard testing 
were contained in Federal Specification LLL-F-311, 
March 9, 1939 (2). These specifications required a 
modulus of rupture specimen 3 inches wide and not less 
than 12 inches long, tested on an 8-inch span at a head 
speed of 4 inches per minute. 


Hueu Wixtcox, Wood Technologist, Oregon Forest Products Laboratory 
Corvallis, Ore. : 
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The U. 8S. Forest Products Laboratory recognized 
the importance of head speed and span on the flexural 
strength of fiberboards in its report R1717, June, 1948 
(5) and made recommendations for static bending 
tests. These proposals are also included in the May, 
1949, revision of its report R1712 (4) and in ASTM 
Designation D 1037-49 T (1) covering tentative meth- 
ods of test for evaluating the properties of building 
boards. 

Static bending tests in the ASTM tentative methods 
call for a test specimen 3 inches wide when the board 
thickness is greater than !/, inch and a specimen width 
of 2 inches when the thickness is !/, inch or less. The 
length required in each test specimen is 2 inches plus 
24 times the board thickness. The span for each test is 
to be 24 times the nominal thickness, and the load is to 
be applied at a uniform rate of speed. This rate of head 
speed is calculated from the span and depth of speci- 
men to give a unit rate of outer fiber strain of 0.005 
inch per minute per inch of length. 


FABRICATION OF EXPERIMENTAL BOARDS 


Nominal °/3:-inch hardboard, made from old-growth 
Douglas fir salvaged from the Tillamook burn, was 
selected for testing. The wood was converted into 
*/s-inch chips and steamed at 45 pounds pressure for 45 
minutes. Cooked chips were fiberized in a 24-inch 
diameter, double-rotating-disk Bauer mill at a plate 
clearance of 0.005 in. 

The pulp was formed into ten 24 by 24-inch mats in a 
suction mold. Each mat was marked to identify the 
position in which it was formed. Mats were pressed on 
top of a 16-mesh screen between stainless steel cauls in a 
24-inch, 150-ton capacity, steam-heated press. The 
edge of each mat, marked as the front edge in the 
forming box, was placed in the front of the opening of 
the hot press. Mats were pressed at 360°F., using a 
three-stage pressing schedule: (1) 500 p.s.i. for 1 
minute, (2) release of pressure for a breathing period of 
2 minutes, and (3) final drying of the board at a pres- 
sure of 215 p.s.i. for 10 minutes. 

The boards were conditioned at 75°F. and 68% rela- 
tive humidity for 2 weeks prior to testing. After this 
conditioning, the average thickness of the boards was 
0.152 inch. 

Spans of 2, 3, 4, 6, and 8 inches at head speeds of 
0.06, 0.60, 1.0, 2.0, 4.0, and 6.0 inches per minute, a 
total of 830 combinations of span and head speed, were 
used in this study. Ten specimens (one from each 24- 
inch board) were tested for each combination. The 
locations of the test specimens were selected at random 
so that a specimen tested under any given head speed 
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Fig. 1. Relationships between head speed, modulus of 
rupture, and span for a Douglas-fir hardboard 0.152 inch 
thick 
and span might come from any part of the board. This 
randomization was accomplished by ruling (with allow- 
ance for saw kerf) each board into ten 2-inch strips. 
Half of the boards were ruled normal to and half were 
ruled parallel to their front edges. Each strip was 
divided into thirds by drawing two lines normal to its 
edge. The resultant rectangular areas were numbered 
1 to 30 on each of the ten boards used. A series of 30 
corks was prepared by marking each with one of the 30 
combinations of head speed and span. These corks were 
shaken in a beaker and then drawn one by one, each 
drawing being assigned consecutively to one of the 
numbered areas marked on the surface of one of the 24 
by 24-inch hardboards. Such drawing was repeated 
until each test specimen area on the ten boards had been 
assigned a head speed and span combination. The test 
specimens were then cut from the boards, and flexural 
tests were performed according to the markings for head 
speed and span indicated thereon. After the flexural 
tests were completed, a 1 by 2-inch coupon for deter- 
mination of specific gravity was taken from each test 

specimen as close to the break as possible. 


RESULTS 

The average specific gravity for the 300 test specimens 
was 0.89, based on volume at test and oven-dry weight. 
The modulus of rupture value for each test was adjusted 
to the average specific gravity according to the method 
suggested by Turner, Hohf, and Schwartz (3) in which 
the modulus of rupture is assumed to be directly related 
to the square of the specific gravity. The ten adjusted 
modulus of rupture values for each head speed and span 
combination were averaged to give an average value 
for the ten boards from which the test specimens were 
taken. The modulus of rupture averages for the 30 
combinations of head speed and span were compared 
to determine the effects of these two testing variables. 

Figure 1 shows the relationships between modulus 
of rupture and head speed at the several spans tested. 
These data clearly indicate that the modulus of rup- 
ture values increased as the span was shortened from 
6 to 2 inches. 

Throughout much of the range of head speeds em- 
ployed, modulus of rupture values for the 8-inch span 
are substantially the same as those obtained for the 6- 
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inch span. For the 8-inch span, each increase in head 
speed gave a slight increase in modulus of rupture. 
Increases in head speed up to 1 or 2 inches per minute 
produced increases in modulus of rupture values for 
spans of 2 to 6 inches. 

Of particular interest is the fact that virtually con- 
stant modulus of rupture values for each span, within 
the range of 2 to 6 inches, were obtained with head 
speeds of 2 to 4 inches per minute. Head speeds in 
excess of 4 inches per minute produced no increase in 
modulus of rupture for spans of 2 and 6 inches, but 
they gave rather sizable increases for spans of 3 and 4 
inches. 

The modulus of rupture value for the 6-inch span 
and a head speed of 4 inches per minute was arbitrarily 
selected as the base for computing percentage variations 
in modulus of rupture values for the different combina- 
tions of head speed and span. These percentage devi- 
ations are shown in Fig. 2. 

Head speed and the rate of outer fiber strain are re- 
lated by the following equation (5): 


6aN 
2= L? 
where 
z = rate of fiber strain, inches per minute per inch 
d = thickness of fiberboard, inches 
EL = length of span, inches 
N = head speed, inches per minute 


A head speed of 4 inches per minute and a span of 6 
inches gave a unit rate of fiber strain of about 0.10 inch 
per minute per inch for the material tested. Taking the 
modulus of rupture obtained under these conditions as 
the base, percentage deviations in modulus of rupture 
were plotted against rate of fiber strain for the spans 
used (Fig. 3). For the 6-inch span, the modulus of rup- 
ture values remained virtually constant for rates of 
strain between the limits of about 0.06 to 0.15 inch per 
minute per inch of length. 

Figure 4 shows the combinations of machine head 
speed and span that produce various unit rates of ex- 
treme fiber strain in a hardboard 0.152 inch thick. 
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Fig. 2. Relationships between head speed, span, and 
percentage deviation from the modulus of rupture value 
for a head speed of 4 inches per minute and a 6-inch span 
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DISCUSSION 


The results of this study indicate that a headspeed 
of 4 inches and a 6-inch span gave the least variable 
modulus of rupture value for a nominal °/32-inch 
Douglas-fir hardboard. These test conditions conform 
more nearly to the Federal Specification LLL-F-311 
than to the tentative ASTM methods for evaluating 
fiberboards. The ASTM tentative methods call for a 
head speed producing an extreme fiber unit rate of strain 
of 0.005 inch per minute per inch of length. To meet 
this requirement for the thickness of fiberboard used 
in this study, a head speed of 0.075 inch per minute 
and a span of 3.75 inches (24 times the nominal thick- 
ness of ®/s2 inch) should have been employed. Inspec- 
tion of Figs. 2 and 3 shows that small variations from 
a head speed of 0.075 inch per minute and a rate of 
fiber strain of 0.005 inch per minute per inch would 
produce sizable changes in the modulus of rupture 
values obtained, irrespective of span. The choice of a 
span 24 times the nominal thickness of the board used 
in this study does not seem to be satisfactory; the 
6-inch span, which gave the least variable modulus of 
rupture, corresponds to a span-thickness ratio of al- 
most 40 to 1. 

Within the range of machine head speeds and speci- 
men spans employed in this investigation of variation in 
modulus of rupture values (adjusted for specific gravity 
differences) of a nominal °/3-inch Douglas-fir hard- 
board, the following observations are noted: 

1. With increase in head speed, modulus of rupture 
values for the 8-inch span increased rather gradually 
throughout the entire range of head speeds. For the 
2 and 6-inch spans, the modulus of rupture values in- 
creased sharply up to head speeds of about 1 and 2 
inches per minute, respectively, and then leveled off 
with the application of greater speeds. Modulus of 
rupture values for the 3 and 4-inch spans increased 
rather rapidly up to a head speed about 2 inches per 
minute, then leveled off at head speeds of 2 to 4 inches 
per minute, and finally increased rather sharply as 
greater head speeds were used. 

2. Higher modulus of rupture values were obtained 
at given head speeds and unit rates of strain as the span 
was decreased, progressively, from 6 to 2 inches. Modu- 
lus of rupture values for the 8-inch span, although some- 
what at variance, were in rather close agreement with 
those for the 6-inch span. 

3. With the exception of the 8-inch span, the curves 
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Fig. 3. Relationships between rate of strain, span, and 
percentage deviation from the modulus of rupture value 
or a head speed of 4 inches per minute and a 6-inch span 
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Fig. 4. Head speeds and spans necessary to produce 
various unit rates of strain in the extreme fiber of a Doug- 


las-fir hardboard 0.152 inch thick 


for all other spans revealed plateaus of virtually con- 
stant modulus of rupture values that extend over a rela- 
tively wide range of head speeds. The head speeds 
corresponding to the limits of these plateaus are con- 
siderably in excess of those currently recommended 
for evaluating hardboard. 

In view of the results obtained with the hardboard 
used in this study, the following conclusions are reached: 

1. A machine head speed of 4 inches per minute 
and a specimen span of 6 inches, producing an extreme 
fiber unit rate of strain of 0.10 inch per minute per inch 
of length, gave the most satisfactory modulus of rup- 
ture values. 

2. By utilizing the head speeds associated with the 
plateaus of constant modulus of rupture values for spans 
of 6 inches or shorter, (1) constant-percentage adjust- 
ments could be used to convert test results to any arbi- 
trarily selected base, (2) minor variations in head speed 
will not affect the modulus values obtained for these 
spans, and (3) testimg machine operating time can be 
reduced materially, especially for the longer spans. 

3. This investigation should be extended to include 
hardboards of other thicknesses and formulations. 
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Notes on Weight Factors for Fiber Microscopy 


JAMES d’A. CLARK 


_ The weight factor of a fiber is proportional to its average 


weight per unit length, which may be determined by 
simple projection means (see Tappi 25: 560). The factor 


is then calculated in comparison with standard rag 


fiber which may be defined as having a weight factor of 
1.00 with a grex (grams per 10,000 meters) of 1.80. As a 
new empirical rule for determining the percentage of un- 
familiar fibers in a sample, their weight factors tenta- 
tively may be taken to be their average width in microns, 
divided by 20 for rag, 30 for coniferous, and 35 for de- 


_ciduous or grass fibers. _ 


THE most commonly used method of estimating 
the fiber furnish of a sample of paper is to pulp it, 
mount and differentially stain the fibers on a microscope 
slide, traverse the slide under a dot in the eyepiece, 
count the number of passes over the different fibers, 
multiply the counts by appropriate weight factors to 
transform the counts into weights, and report the per- 
centages. 

Following some extensive work by Graff (/, 2), 
Isenberg and Peckham (3) have reported recently on the 
changes to the weight factors for cotton linters upon 
beating. To the writer, it seems a pity that all these 


_careful investigations into the effects of beating were 


based on freeness (G.D.). The only connection between 
weight factors and freeness is the relatively minor ef- 
fect, especially with pulps other than from cotton or 
bast fibers, which the lengthwise splitting of the fibers 
has in reducing the freeness. During beating, fibers are 
split apart to an extent depending on their nature and 
on the beating conditions; freeness is reduced mainly 
by the production of debris. Thus, weight factors and 
freenesses cannot possibly be consistently correlated. 

When a fiber is separated lengthwise, its weight 
factor is halved. The weight factor of a fiber depends 
on and varies directly with its average weight per unit 
length. A suitable unit of measurement for this pur- 
pose is the International Denier or “‘grex’’—the weight 
in grams of a length of 10,000 meters of the fiber. This 
raises the question of what is a fiber. The observer who 
considers all elements having widths over 0.2 mu to be 
fibers, will obtain lower weight factors (relative to un- 
beaten “rag’’) than another, like the writer, who pre- 
fers to count only those over 1 mu thick (unless all the 
fibers in the sample are very highly beaten). Until the 
minimum width of fibrous elements is agreed, weight 
factors, especially for well beaten pulps, cannot be 
standardized with accuracy. 

The selection of a weight factor unit based on “rag” 
was a doubly unfortunate choice, not only because of the 
indefinite nature of ‘“‘rag’’ fibers but also because rag 
fibers readily split lengthwise during beating, especially 
if of linen, whereas the most commonly used pulps 
from wood and grasses do so only with difficulty. In 
consequence, the weight factor of a fiber, using un- 
beaten rag for comparison, will progressively decrease as 
it is split by beating. On the other hand, if the weight 
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factor of a wood or grass fiber be determined from a 
mixture of it and rag fibers beaten together, its weight 
factor will progressively increase with beating because 
the rag fibers will separate lengthwise much more 
readily. Evidence of this may be seen by inspecting 
the data in Table III of reference (/). 

The weight per unit length of fiber may be determined 
with a microscope (4) or by the faster and perhaps as 
accurate method devised by the writer (6). As cal- 
culated from the data in Table I of the latter reference, 
the grex of a West Coast bleached hemlock pulp was 
1.75 unbeaten, 1.67 after beating it for 8 r.p.g. in a 
kollergang which is equivalent to that needed for an 
average bond paper, 1.52 for 32 r.p.g., and falling to 
1.39 grams per 10,000 meters after beating for the ex- 
cessive degree of 64 revolutions per gram of pulp treated. 
The weight factors for this pulp, based on unbeaten 
rag, would decrease at the same slow rate. 

Using the data from Table VIII of reference (4) and 
based on rag having a weight factor of 1.00 and a grex 
of 1.8, the weight factors of the other fibers were cal- 
culated by multiplying the grex by this ratio, or 0.55. 
These are included in the attached Table I. Except for 
the southern pine, for which the normal grex is esti- 
mated to be nearer 2.7 than 1.62, the calculated 
weight factors check quite well with those given in the 
literature (2) and with TAPPI Standard T 401 m-42. 


Since with unknown fibers in a sample, one cannot 
determine their grex very well, and certainly not their 
freeness, recourse must be made to another approach, 
one of which is as follows: Estimate the average width 
of each kind of the fibers in the sample in microns (by 


Table I. Actual and Calculated Weight Factors for 
Various Fibers 
Weight Weight Weight 
factor A». factor factor 
Grex, from uvath, from Graf 
Fiber g./10% m. grex mu width (2) 
Rag eS 1.00 (20) 1.00 1.00 
Cotton linters : oe CO! Cla) The 
Paper mulberry ... an 25 1.25 1.3 
Manilla foe ee 20 0) 0.75 
Mitsumata Aen nes 10 0.5 0.35 
Coniferous 
Southern pine 1.6(2.7)70.9(1.5) 32-46 1.05-1.55 1.55 
Western hemlock 2.45 3 28-35 0.95-1.15 1.2 
Scandinavian ys 27-382 0.9 -1.1 1.0 
Eastern U.S. 1.6 0.9 25-28 0.8 -0.9 0.8 
Alpha iba) 0.8 22-27 0.7 -0.9 0.7 
Deciduous a 
Sulphate ie OR, 
Sulphite 2, 0.65 0.6 
Soda 0.85 0.45 0.5 
Alpha 0.9 On5 ae 0.55 
Black gum Fay. ie 28 0.8 1.0 
Birch Mas fs 20 0.55 0.65 
Poplar vege see 22 0.6 0.55 
Maple aN ae 16 0.45 0.45 
Grass 
Bamboo fn, oe 18-27 0.5 -0.75 0.55 
Esparto ae 1s 12 0.35 0.5 
Groundwood (40) (1.8) 1 
@ Estimated values. 
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inspection). Divide this width by 20 if a rag or bast 
fiber, by 30 if a coniferous wood fiber, or by 35 if a de- 
ciduous wood fiber or a grass, to get the approximate 
weight factors to apply. As will be seen also in Table I 
application of this empirical rule gives fair results 
with the limited data available. It should be borne 
in mind that the data in the different columns of Table 
I were not derived from the same samples of each 
species. 

Determining the weight factors of various pulps by 
measuring their grex is, without doubt, the most ac- 
curate approach and a relatively very easy one if 
facilities are available. On the other hand, the width 
rule, just given, is certainly crude and could be im- 
proved with better data, perhaps using the estimated 
cross-sectional area of the fibers as a basis. Neverthe- 


less, crude as it is, until further work uncovers a better 
approach, it is believed that its application will permit 
of greater accuracy in the analysis of unfamiliar samples 
than will the blind use of fixed group weight factors as 
at present. 
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Ammonia-Base Sulphite Pulping Liquors—Their 
Preparation and Analysis 


F. F. BISHOP and J. F. HONSTEAD 


The Palmrose method for determining SO: in sulphite 
cooking liquors has been combined with the formol- 
titration method for determining NH;3. Using one sample 
of liquor it is possible to obtain total SOo, free SO2 and 
NH3. The levels of NH3 concentrations are not explicitly 
given in previous work on ammonia base liquors. The 
potassium iodate used in the Palmrose method converts 
sulphites to sulphates which will react with formaldehyde 
to produce sulphuric acid and this in turn can be titrated 
with a base to give equivalent NH;. The procedure cannot 
be reversed due to the addition products formed when 
sulphites are added to the aldehyde. Apparatus has been 
set up to study some of the variables encountered in pre- 
paring the liquors. Data are presented showing the cor- 
relation between pH values obtained in a closed batch 
recycle system and analyses as obtained by the above 
procedures. The use of pH meters in measuring and 
controlling ammonia concentrations is not recommended; 
there is more promise for them during the SO: absorption 
phase both in acid and neutral solutions. 


AN EXTENSIVE program has been initiated to 
investigate the yields and qualities of chemical pulps 
produced from certain Texas woods, and from other 
cellulose-bearing materials such as cotton linters, straws, 
hulls, wood waste, or others. The apparent fact that 
the use of ammonia-base sulphite cooking liquors may 
offer some advantages over conventional cooking proc- 
esses as well as the latitude of concentrations and pH’s 
available has prompted experiments with the am- 
monia-sulphur dioxide-water system. 

Previous investigators, Benson and co-workers (1, 2), 
Hepher and Jahn (3), Jenness and Nystrom (4), Marri- 
ner and Whitney (6), briefly describe their acidmaking 
techniques and report the customary free and combined 
sulphur dioxide percentages, based on TAPPI pro- 
cedures (9) or the Palmrose one (8) but not the amounts 
of ammonia present in their solutions. This article is 


based on experiments which attempt to show a corre- 
F. F. Brsnop, Professor of Chemical Engineering, A. & M. College of Texas 
College Station, Tex. , 
J. F. Honsrrap, Hanford Works, Richland, Wash. 
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lation between amount of ammonia and sulphur dioxide 
(and its distribution) and some property of the resulting 
solutions. 


ANALYTICAL BACKGROUND 


The Palmrose method was chosen for the SO, deter- 
minations based partly upon the comparative studies 
made by McMasters (7). By this method the sul- 
phite present is oxidized to sulphate with potassium 
iodate. Potassium iodide is formed in the reaction 
which is a time one leading to questionable results in 
getting end points in weak solutions. However, if ex- 
cess potassium iodate is added to the solution in the 
presence of sulphuric acid, iodine is released and reacts 
with sulphurous acid to form hydriodic acid; these re- 
actions are relatively rapid and lead to acceptable end 
points. Free SO. is found in the same sample by 
titrating to a methyl red end point. 

It was next attempted to find the ammonia present 
in the solutions, preferably in the same sample used 
above. The traditional Kjeldahl method seemed un- 
satisfactory except for comparative purposes, and 
search for other methods led to a study of the formol 
titration, Kolthoff and Stenger (5), Welcher (10). In 
this reaction the solution to be tested is first neutralized 
and to this neutral solution is added an excess of a 
formaldehyde solution. The ammonia reacts with the 
formaldehyde forming an acid that can be neutralized 
by titration with a base. The reaction may be written: 


2CH.20 + (NH,)2 SO, = 2CH.O HNH, + H.SO, 


It must be remembered that the presence of sulphite 
ions makes the above inoperative due to the addition 
product formed, Wertheim (11) such as: 


CH; CHO + NaHSO; = CH; CHOH SO;Na 
It was mentioned that the sulphite was oxidized to 
sulphate in the Palmrose method and that the free 
SO. was found at a methyl red end point which is just 
the condition needed to start the ammonia-formol 
titration. Combining these allows one to obtain total 
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and free SO, and NH; on one sample. In preliminary 
tests it was found that titrating the acid in the am- 
monia-formol reaction with sodium hydroxide gave a 
very slow end point. For this reason, and the recom- 
mendations of Sorrentino, Welcher (10), the sodium hy- 
droxide was replaced by barium hydroxide. This base 
gives a milky precipitate of barium sulphate against 
which the red end point is easily detected and in addition 
gives a much sharper color change than that obtained 
with sodium hydroxide. 


remained in the same range throughout. Some of the 
tests were run using a l-ml. sample of liquor instead 
of a 2-ml. sample. This tended to increase the error 
some because of greater inaccuracy in volume measure- 
ment. Probably the greatest source of error is in the 
methyl red end point. Any deviation from the exact 
end point can cause considerable error in the calculated 
ammonia content. This effect is particularly notice- 
able at small ammonia concentrations. It is also very 
important to keep the formaldehyde solution exactly 


LABORATORY PROCEDURE 


To a 250-ml. Erlenmeyer flask are added 50 ml. of 
distilled water, 5 drops of methyl red indicator solution, 
and 2 ml. of starch-potassium iodide solution. The 


solution should be orange or yellow at this point. Of 
the liquor to be tested 2.00 ml. are pipetted to the flask 
_and titrated with N/8 potassium iodate solution. 
flask is not shaken during titration until the blue color 
begins to appear. 


The 


After a permanent blue color is 


reached, the solution is decolorized with a drop of so- 
dium thiosulphate solution and titrated with N /8 so- 


dium hydroxide solution to the methyl red end point. 


Then 10 to 15 ml. of c.p. formaldehyde solution that 


) 
) 


has been neutralized to a phenophthalein end point is 
added to the solution in the flask. The solution is al- 
lowed to stand for at least a minute before titration 
with N/4 Ba(OH), solution to a phenophthalein end 
point. The starch-KI solution used is a 1% starch 
solution to which 1% KI has been added. The barium 
hydroxide solution must be frequently standardized 
and protected against CO, from the atmosphere. The 
potassium iodate solution must be kept in a dark bottle 
and also protected against CO»:. This solution was 


found to be stable under these conditions. 


The per cent total SO: is 0.2 (ml. KIO; solution used) (N/8 
factor of KIO; solution). 

The per cent free SO, is 0.2 (ml. NaOH solution used) (V/8 
factor of NaOH solution). 

The per cent ammonia (as NH;) is 0.2125 (ml. Ba(OH)» solution 
used) (NV /4 factor of Ba(OH). solution). 


These percentages are reported on the assumption 
that the specific gravity of the liquor is 1.0, following 
customary practice, Palmrose (8); actually the results 
are more accurately stated as grams of component per 
100 ml. of solution. Determinations with a specific 
gravity balance on some of the solutions have justified 
the above basis, but future workers should be warned 
about possible large differences in the two methods of 
reporting analyses. 

The analytical method presented here is believed to 
give results having all the accuracy desired. The 
formol-titration method of ammonia analysis was 
checked carefully, using the above procedure. ‘The re- 
sults were checked by both the Kjeldahl method and by 
an acid titration of the ammonia solution before adding 
sulphur dioxide. This latter method was considered 
the best check, since the laboratory procedure was 
much simpler. In Table I some data are shown giving 
the per cent error encountered at various ammonia con- 
centrations. These errors are expressed on the basis of 
the results obtained from the formol titration method, 
in other words as the per cent of the measured value 
that is in error. The per cent error, of course was 
ereatest at low concentrations, while the absolute error 
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neutral. By using as strong a formaldehyde solution 
as possible, the volume of this reagent needed is re- 
duced, which tends to cut down any error caused by its 
deviation from neutral. 


PREPARATION OF LIQUOR 


As a preliminary step toe running pulping tests with 
ammonia-base pulping liquor it was necessary to de- 
sign equipment for preparing the liquor. It was not 
yet known just what concentrations of solution would 


Table I. Comparison of Results from Acid-Titration and 
Formol-Titration Method for Ammonia Determination 


% NH; % NH Size of 
deter- deter- sample 
mined mined used in % Error 
by. acid by formol formol base 
litra- lutra- titration, on formol 
No. tion tion ml. titration 
1 4.00 4.05 2 1.23 
2 4.00 4.08 1 1.95 
3 2.82 2.80 2 —0.71 
4 2.82 2.84 2 0.71 
5 2.10 2.01 i -4.5 
6 1.41 1.39 1 —1.44 
ul 0.920 0.930 2 1.08 
8 0.609 0.620 2 1.78 
9 0.358 0.369 2 2.98 


be used for these tests, so it was necessary to find a 
method of preparing, on demand, solutions with a wide 
range of concentrations. 

Other investigators, Benson and co-workers (/, 2) 
prepared their solutions by simply bubbling the two 
gases, sulphur dioxide and ammonia, into a carboy of 
water. Using this method the concentrations cannot 
be easily regulated and the solution desired must be ob- 
tained by trial and error. Hepher and Jahn (3) ob- 
tained their solutions by dissolving c.p. crystals of 
(NH,).SO3;H.O in water. They made some runs using 
only the neutral salt in solution, some with added am- 
monium hydroxide, and some with added sulphurous 
acid. This procedure permits better control of the 
preparation of liquor, but is expensive and un- 
necessarily tedious for work involving many solutions. 

In order to prepare a pulping solution of a given con- 
centration, the correlation of some variable of the solu- 
tion with concentration must be determined. The 
variable chosen must vary in some regular manner with 
the concentration of the solution, and the variable must 
be easily measured. Equipment designed for the ab- 
sorption of ammonia and sulphur dioxide can then be 
used in conjunction with a measurmg device that indi- 
cates the concentration of the solution formed. 

In designing equipment for preparing pulping liquor 
the first problem was to choose a solution variable to 
use as an indication of concentration. Marriner and 
Whitney (6) used the partial pressure of the sulphur 
dioxide in solution as an indication of the concentration. 
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They investigated the partial pressure of sulphur diox- 
ide over a wide range of sulphur dioxide concentrations 
and for various ammonia concentrations. This re- 
search was primarily aimed at investigating the solu- 
bility of sulphur dioxide in an ammonia solution. The 
results obtained from this investigation indicated that 
the pressure of sulphur dioxide is not a reliable measur- 
ing variable in the case of ammonia-base solutions. 
Ammonia cannot be kept completely in solution and 
interferes with the pressure measurements. In addition 
the process of measuring partial pressure is not suited 
to a rapid preparation procedure in which the concen- 
tration must be determined continuously. 

Whittimore, Dryden, and Aronovsky (1/2) investi- 
gated the conductometric analysis of ammonia-base 
sulphite pulping liquors. They were primarily inter- 
ested in making conductometric titrations of spent 
liquors that were too dark in color to titrate with a 
colored indicator. They were able to demonstrate the 
end points obtained when several synthetic compounds 
commonly found in spent liquor were analyzed by con- 
ductometric titration, however, they made no attempt 
to apply the method to actual spent liquors or the prepa- 
ration of pulping liquor. It is believed that the con- 
ductance of a solution might be used as a criterion of 
concentration in the preparation of pulping liquor in a 
flow system. 

The variable that was finally chosen for the investi- 
gation presented here was the pH of the solution. 
Initially it was believed that the change of pH as am- 
monia was added to water, and as sulphur dioxide was 
added to the ammonia solution, could be used as an indi- 
cation of the concentration. The pH of a solution in 
either static or flow systems is relatively easy to measure. 

To use pH as a measure of concentration it was first 
necessary to discover the correlation between pH and 
concentration and then plot the data into curves. It 
was thought that the first curve needed was the variation 
of pH as ammonia was absorbed in water. Then a 
series of curves showing the pH variation of various 
ammonia solutions as sulphur dioxide was absorbed 
could be constructed. To use such curves it would be 
necessary only to watch the pH change as ammonia is 
added to the system and stop the absorption process 
when the desired concentration is reached. This point 
could be determined by reading the pH of the desired 
solution from the curve of pH plotted against ammonia 
concentration. Then the second series of curves could 
be examined to find the pH of a solution having the 
known ammonia concentration and some desired con- 


centration of sulphur dioxide. It would probably be 
necessary to interpolate between the curves for various 
ammonia concentrations. Adding sulphur dioxide to the 
prepared ammonia solution until the pH reaches the 
predetermined value should give a final solution with 
the concentration sought. 

To carry out the pH method of continuous analysis 
the first step was to prepare the curves. The pH’s were 
measured on a Beckman line-operated pH meter, model 
H-2. The buffer solutions used to standardize the in- 
strument were a pH 10 buffer prepared by the National 
Technical Laboratories, and a pH 7 buffer (21073A) 
prepared by the Central Scientific Co. The electrodes 
used were a Beckman glass electrode and a calomel 
electrode. 

Measuring the pH of various ammonia solutions gave 
the data shown in Table II. These data are shown 
plotted in Fig. 1. The curve shows that the pH of 
ammonium hydroxide solutions increases very rapidly — 
up to approximately 0.05% ammonia, then increases 
slowly from 0.05 to about 1.0%, and then even more 
slowly beyond 1.0% ammonia. Because of the shape of 
this curve it would be very difficult to use in correlating 
concentrations with pH measurements. At extremely 
low concentrations the curve might be used satisfac- 
torily but above 0.5% ammonia it does not seem ad- 
visable to attempt to obtain concentrations from pH 
measurements. 


Table II. Variation of pH with Per Cent NH; in Solution 


Per cent NH3 DH of solution 
0.036 10.49 
0.051 10.61 
0.132 10.89 
0.358 11.39 
0.609 1 Ge 
0.920 11.63 
1.41 11.70 
2.10 11.81 
2.82 11.89 
4.00 11.99 
9.67 12.06 


For various solutions of ammonium hydroxide the 
change of pH with sulphur dioxide concentration was 
measured. These results are tabulated in Table III 
and plotted in Fig. 2. Since the sulphite ion is bivalent, 
while the ammonium ion is monovalent, it is possible to 
obtain both an acid and neutral salt in these solutions. 
This fact is clearly shown in the double inflection points 
obtained. The curves plotted in Fig. 2 are more usable 
for concentration determinations than those shown in 


Table III. Variation of pH with SO, Concentration in Solutions of Various NH; Concentration 


th IT INDE 
% NHs3 0.358 % NH: 0.609 % NHs 0.920 % we, 1.41 % a 2.10 % NEL 2.82 q Nii 4.00 
% total % total % total % total 4 total % total W/, total ‘ 
SO2 pH SO2z pH SOs pH SO2z pH SOz pH SO2 pH ° SO> pH 
0,0) 11,39) 9.0.0. 11,57 70.099) 16s ore a 10ND) 11.89 
1:07 | 6:22 901,74" 6.42, 76. een Gl on ees a 6.75 4.67 6.63 6.80 6.39 ies ae 
117 8.92 1.80 “6.20 3:02" 5900 43.80 NGimen 0s ERG as mao 6.17 1S 5.88 
1.32, 4.01." 2.09 5,80 3.42 4.90 3.69 622° 95.30) 946.3005) 7956) mG 1omicn came 
1.62 2.51 2.51 2.90 3.90 92.70 3:94 6.05 5.92 6.07) 9805.) 5 s70meda ai 5.24 
1.99 2.22 3.00: 2.30 4.52 230 427 5.80 6.21 5.99 8.58 ~ 5.63 9 15°00) aeedeny 
2.33. 2.10 3.48 2.10 -5.13° 2.081) 4.60 BeAQ mignca NESE G7 meen at 5. 27° 015 (83m 
DP 76s 4.90.9 £3.06. Gh 1k 08 b Ol 1.98 5.15 3143° 7.02) (40790 50.80 102 vai og meme sirS 
4.62 1.80 6.50 1.81 > 5.68 2.57, 98.18) 2/80 9810 69) 2 Soca 
5.80 1.71 7.30 1:75°° 6:21 9/3550. 54 rone nn ace eer, 
8.10 1.63 8.05 1.70 7.04 2.18 12.50) 9 a7 
85 ' 81 2.12 
6.85 1.51 13.6408 On 


320 


Vol. 34, No.7 July 1951 AGP Pal 
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Except at very low ammonia concentrations 
the curves display reasonably moderate changes of pH 
with concentration. In no case would the determin- 


ation of concentration with pH at very high sulphur 


dioxide concentration be accurate. This limiting of the 


_ pH value at the lower end of the scale is probably again 
a result of limited ionization at these greater concentra- 


tions. 


Even in fairly high sulphur dioxide concen- 
trations, however, a relatively close approximation to 
the true concentration could be made. 

During cooking tests it may become desirable to use 
cooking liquors of some specified pH. For this case 
the curves of Fig. 2 may be replotted for various 
constant values of pH. Two such curves are shown 
in Fig. 3. These curves are for a pH of 7 and a pH of 
2.5. The data needed to plot the pH 7 curve were 
obtained from the extrapolated portion of the curves 
in Fig. 2. F 

It would be desirable to investigate thoroughly the 
system ammonia-sulphur dioxide-water to get a clearer 
picture of the compounds present in liquor at various 
concentrations. It was beyond the scope of this research 
to investigate this system completely, however, some 
data were obtained. On one of the runs (see Curve VI, 


Fig. 2), the analyses were made more completely than 


the rest and from this run the data of Table IV were 
obtained. These data are shown plotted in Figs. 4 and 
B: 


APPARATUS 
A flow diagram of the system built to prepare am- 


monia-base sulphite pulping solutions is shown in Fig. 


Fig. 1. Variation of pH with per cent NH; in solution 
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Variation of pH with SO, concentration in solu- 
tions of various’ NH; concentrations 


pH 


6. This apparatus was designed to prepare the solu- 
tions rapidly and at the same time to permit control 
of the concentration. It is of laboratory scale, being 
designed to make up to 15 gallons of liquor in each 
batch. The equipment is actually a batch-type ab- 
sorption system. It consists primarily of a closed cir- 
culation system around which the solution is pumped, 
while gas is injected into the stream, and the pH of the 
solution is measured. This design was necessary since 
restricted space made extensive absorption equipment 
impossible. It was found necessary to build the appara- 
tus from stainless steel or aluminum to overcome the 
strong corrosive action of sulphite liquor. As a result 
the piping is aluminum while the valves are stainless 
steel. The main storage system is a large glass carboy. 

In preparing solutions the first step is to fill the car- 
boy with water. While this is being done the vent line 
is closed long enough to force water through the suction 


Table [¥. The Distribution of SOQ, in a 2.82% NH; Solution 
for Various Total SO, Concentrations 
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Fig. 3. Composition of solutions to give a constant pH of 
7 and 2.5 


line to the pump, thereby automatically priming the 
pump. When the desired amount of water has been 
collected in the system the pump is started. Water is 
drawn from the carboy through a porcelain-lined, flow- 
type pH electrode assembly and an aluminum gas in- 
jection system into the pump. The discharge from 
the pump flows into an aluminum separator. By 
gravity flow the water leaves the separator and runs 
down through a packed column that empties into the 
carboy. This packed column is made of 2-inch alumi- 
num pipe filled with half-inch Berl saddles, and is about 
33 inches high. 

With the water circulating as described, ammonia is 
added to the system into the suction line to the pump, 
1.e., at a point between the pH electrode assembly and 
the suction port. In so doing the gas-water mixture is 
first fed to the pump where the gas is reduced to very 
small bubbles, aiding its absorption. The mixture then 
flows into the separator in which any undissolved gas 
collects at the top while the liquid solution flows into 
the packed column. To be recovered, the gas must 
bubble through the solution in the carboy and flow 
countercurrent to the liquid stream through the packed 
column to the vent. 

When the desired concentration of ammonia is 
reached, this gas is shut off and sulphur dioxide is added 
to the system in the same manner. Upon completing 
the preparation of the solution, the valve of the solu- 
tion outlet is opened and the solution is pumped out of 
the system. 

During the preparation of the solution its pH is read 
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from a Beckman pH meter, model M. The model H-2 
meter cannot be used with this system since it cannot 
be used with a grounded electrode system. The meas- 
urement is made by means of a glass electrode and a 
calomel electrode fitted into the electrode assembly. 
While the exact concentration of ammonia cannot be 
determined from pH measurements, it is possible to 
estimate the rate of absorption from them. To use pH 
measurement to test SO, concentration it is necessary 
to know the ammonia concentration, therefore a sample 
of the ammonia solution should be drawn off and tested 
before SO» is added to the system. 

Originally a small stainless steel centrifugal pump was 
incorporated into the apparatus, but this pump vapor 
locked so easily that the rate of gas feed was greatly 
limited. To speed up the preparation procedure it was 
necessary to increase the gas feed rate, so another 
type of pump was tested. This was a Viking gear pump. ~ 
It was not made of stainless steel and was therefore 
subject to corrosion, but its use increased the rate at 
which solutions could be prepared. Using this pump 
the SO, gas can be injected into the system as rapidly 
as the fittings on the gas bottle will permit. 


CONCLUSIONS AND RECOMMENDATIONS 


The analytical procedure described here seems to be 
satisfactory for testing ammonia-base sulphite pulping 
solutions. Additional research will show if it can also 
be applied to spent liquor. One batch of spent liquor 
was tested with this method with fairly good results, 
but more tests are needed. 

The use of pH as a measurement of NH; concentration 
in preparing pulping liquors did not prove very reliable. 


% TOTAL 


% FREE sop 
% TOTAL SO 


Fig. 4. The variation of the ratio of free SO, to total SO, 
with total SO; in a solution containing 2.82% NH; 
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The use of pH to determine SQ, concentration in am- 
monia solutions seems much more promising and can 
probably be used in preparing most solutions. 

Measurements of pH are very sensitive, and any 
given reading cannot be relied upon too heavily. Tem- 
perature changes can have some effect on the readings, 
but the model M Beckman pH meter is designed to 
measure accurately at any temperature between 20 and 
30°C. Outside of this range the readings must be 
corrected. Changes in the composition of the tap water 
used are more serious and are very difficult to com- 
pensate. Another variable that affects the readings is 
a change in the standardization of the pH meter caused 
by vibration or other means. 

Even though the pH readings do not constitute an 
accurate analysis and must be supplemented by labora- 
tory analyses, the trend of the absorption can be fol- 
lowed readily from these measurements. It will un- 
doubtedly simplify the preparation of solutions by per- 
mitting fewer trial-and-error tests. 

Examination of other solution variables that might 
replace pH as a concentration measurement indicates 
that electrolytic conductivity measurements may offer 
some promise. Work is now progressing along this 
line. Another possible approach to the problem could 
be through metering of water and injected gases. As- 
suming no losses and constant quality these measure- 
ments could give an accurate value for the concen- 
tration. The metering method could be incorporated 
into the present system that has been built for solution 
preparation. 


ew) o 
o|°o 
nin 
F) ze 
Fig. 5. Variation of the ratio of free SO, to total SO, with 
PH in a solution of 2.82% NHs 
TAPPI July 1951 Vol. 34, No. 7 


35 
=== = 
-—- 
PENT SEPARATOR 
PACKED | 
COLUMN 
WATER 
INLET 
CARBOY 
SOLUTION 
> ee 
OUTLET 
PUMP 
GAS 
“INLET 
(eo) 
é 
On heed FLOW TYPE 
pH ELECTRODE ASSEMBLY 
pH METER 
Fig. 6. Flow diagram of system used in preparing am- 
cy fo} 


monia-base sulphite pulping liquid 


The apparatus built for preparing solutions has been 
shown to work satisfactorily. During solution prepa- 
ration there has been no noticeable loss of gas from the 
vent, indicating a good absorption efficiency. Noserious 
heating was encountered while preparing solutions in 
manner described. One possible improvement that 
could be introduced would be a bypass line for the elec- 
trode assembly. This would permit removal of .the 
electrodes for standardization during the preparation 
process. If neutral or alkaline cooking liquors are 
desired, it will be necessary to obtain data beyond the 
range shown in Table III and Fig. 2. 
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Distribution of Starch in Clay Coatings 


J. WAYNE DAPPEN 


A study has been made of methods for quantitatively de- 
termining the distribution of the adhesive vehicle in wet 
laboratory coatings of starch-clay color upon a mechan- 
ical pulp-sulphite coating raw stock, the redistribution of 
the starch during drying, and the distribution of starch in 
the dry coated sheet. There was little migration of the 
starch into the base sheet. During rapid air-drying, starch 
migrated to the top of the coating, thus producing a non- 
uniform distribution, with less starch at the coating-fiber 
interface than at the top surface of the coating. The re- 
sults of this and other studies should give information re- 
garding the dusting, picking, and ink receptivity of coated 
printing papers. 


THE coating of paper with an aqueous disper- 
sion of a pigment and an adhesive is an important phase 
of the paper industry. In the coating process a multi- 
tude of complex variables must be correlated and/or 
controlled for successful operation. The influence of 
the important physical, chemical, and colloidal prop- 
erties of the raw materials (pigments, adhesives, and 
raw stocks) upon the color behavior and paper coating 
properties has been the subject of widespread investi- 
gation and much speculation. 

The primary purpose of the adhesive is to bind the 
pigment particles together and to anchor the coating 
to the surface of the raw stock. The difficulties result- 
ing from defective bonding between pigment particles 
(known as dusting) and between the coating and raw 
stock (known as picking or flaking) are very familiar. 
Such difficulties (1, 2) are generally attributed to a low 
adhesive to pigment ratio within the coating or at the 
surface of the fibrous body stock. These concepts are 
based largely on speculation or empirical experiments 
and are not supported by sufficient evidence to warrant 
their acceptance. Work in this field has been and is 
hampered by analytical methods which are admittedly 
not the best and leave much to be desired. 

A survey of the literature reveals that several investi- 
gators (3-5) have noted qualitatively a penetration of 
the adhesive from the coating into the raw stock. 
However, no experimental data have been reported on 
the amount of adhesive which penetrates the body 
stock or on the final distribution of the adhesive in the 
coating. The primary purpose of this investigation was 
to develop methods for quantitatively determining the 
redistribution of the adhesive vehicle of the coating 
and to attempt to establish the final distribution of the 
adhesive in the coating. Such a study should be of 
fundamental importance in establishing an understand- 
ing of dusting, picking, and ink receptivity of coated 
papers. 


MATERIALS 


The clay employed in the investigation was a Georgia 
secondary kaolinite and was representative of a grade 


J. Wayne Darren, Graduate Student, The Institute of Paper Chemistry 
Appleton, Wis.; present address, Scott Paper Co., Chester, Bat a 


324 


widely used in the coating industry. The clay contained 
a free water content of 0.75% as determined at 105°C. 
and a combined water content of 13.5% as determined 
at 800°C. 

The modified starches used in the coating industry 
vary widely in their properties, which depend largely 
upon the method and degree of treatment. Two repre- 
sentative starches were used and were selected for their 
low ash content. Starch A was a relatively fluid dex- 
trinized starch and starch B was a relatively viscous 
dextrinized starch; each had an ash content of 0.17%. 
The starches were dispersed by cooking 1 part of starch 
with 3 parts of water for 15 minutes at 95°C. 

The raw stock employed was a groundwood-sulphite 
sheet suitable for coating; it had the following proper- 
ties: 
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The same raw stock was used throughout the investi- 
gation. 


Preparation of Coating Colors 


Clay slips which contained 60% solids and 0.4% dis- 
persing agent (Quadrafos or NagP,O,3) on the weight of 
the clay were prepared as follows. The required 
amounts of distilled water, dispersing agent, and clay 
were placed in a 1-liter porcelain ball mill jar which 
contained fifty 0.75-inch stainless steel balls. The jar 
was sealed and rotated at 90 r.p.m. for 1 hour. The 
required amount of a 25% starch solution was then ac- 
curately weighed into the clay slip to give the desired 
ratio of starch to clay. If necessary, the final weight of 
the color was adjusted with distilled water. The color 
was thoroughly mixed and then passed through a 
laboratory hand homogenizer before using. 


METHODS 


Determination of the Redistribution of the Adhesive 
Vehicle 

In order to quantitatively investigate the redistribu- 
tion of the fluid phase of the coating into the raw stock, 
coatings were applied to the raw stock by means of a 
1.5-mil Bird bar; after given intervals of time, the wet 
coatings were removed from the paper with a scraper, 
consisting of a 1.75 by 8-inch piece of 8-mil spring steel 
mounted in a wooden handle for rigidity. 

The wet coatings which had been removed from the 
raw stock were analyzed for total solids, clay, and 
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starch content as follows: A representative sample of 
the coating was quickly transferred with the aid of a 
spatula to a porcelain crucible which had been tared 
in a weighing bottle. The sample was weighed and the 
total solids content of the coating determined by oven- 
drying at 105°C. for 15 hours. The sample was then 
ignited in the crucible for 2 hours at 800°C:, returned 
to the weighing bottle, cooled, and again weighed. The 
weight of oven-dry clay was calculated from the weight 


of the ignited residue since the ignition loss of the clay” 


was known and the ash content of the starch and dis- 
persing agent could be neglected without causing a 
serious error. The starch content of the sample was 
determined as the difference in weight of the oven-dry 
sample and the oven-dry clay. : 


The evaporation of water at the coating-air interface 
was determined by repeating the procedure with coat- 
ings applied on clean “glass plates. Since the rate of 
evaporation would depend on the temperature and 
humidity of the room, these variables were kept con- 
stant by carrying out all coating and scraping procedures 
in aroom maintained at 50% R. H. and 73°F. 

The accuracy of the method for determining the 
composition of the coatings was checked by analyzing 
coating colors of known composition. The analyses for 
the total solids content and the percentage of starch 
on the oven-dry weight of clay indicated that the ac- 
curacy of the method was within +1% of the theoreti- 
cal composition of the coating color. 


Visual observations indicated that the scraper was 


very effective in removing the wet coating from the raw 


stock and glass. The amount of coating remaining in 
and/or on the raw stock after scraping was found to 
average approximately 1.5 pounds per ream (25 K 40— 


500). 


Distribution of Starch in Filter Cakes 
Formed from Coating Colors 

The coating color was filtered at 100 p.s.i. in a pres- 
sure filter, using Whatman No. 1 filter paper as a filter 
base. The filtration was not carried to completion but 
was stopped when a filter cake approximately 0.25 inch 
in thickness had been formed. The excess color was 
poured from the filter and the cake was removed. 
After removing the filter paper from the cake, the cake 
was placed bottom side down on a glass plate and was 
cut in half with a razor blade. One half of the wet 
filter cake was sectioned from top to bottom by remov- 
ing successive layers of the cake with the straight edge 
of aspatula. The layers were placed in separate porce- 
lain crucibles and were analyzed for clay, starch, and 
solids content. The distribution of starch through the 
filter cake was represented graphically by plotting the 
percentage of starch in the section against the percent- 
age of oven-dry filter cake by weight. The percentage 
of starch (clay basis) for each layer was plotted against 
the percentage by weight of the dry filter cake which 
lay above the midpoint of the layer. 

The other half of the filter cake was placed on a 10- 
mesh wire screen bottom side down and oven-dried at 
105°C. After drying, the edges of the cake were re- 
moved and the remaining sample was sectioned from 
top to bottom by removing successive layers with a 
clean file. The filings of each layer were quantitatively 
collected and placed in a porcelain crucible for analysis. 
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Distribution of Starch in Coatings on Glass 


Coatings were applied on glass plates with Bird bars 
and were allowed to air-dry at room temperature or 
were oven-dried at 90°C. without forced circulation. 

The distribution of the starch in the coatings was 
determined by sectioning the coatings according to the 
following procedure. Approximately a 5 by 5-inch 
area of the coating was ruled off and the surrounding 
coating was removed from the glass with a razor blade. 
The remaining coating was then sectioned by gently 
scraping the entire surface of the coating with a new 
razor blade held normal to the surface of the coating. 
In order to obtain uniform abrasion, the direction of 
scraping was changed periodically. Having passed over 
the entire coating by scraping in one direction, the 
direction of scraping was rotated 45°. When a suffi- 
cient amount of dust had been collected for analysis, 
it was quantitatively transferred to a tared porcelain 
crucible and the process repeated. By such a procedure 
it was possible to divide the coating into five to eight 
layers. The clay and starch content of each layer was 
determined and the ratio of starch to clay plotted 
against the percentage of coating by weight. 


Distribution of Starch in Coatings on Paper 


Briefly, the raw stock was coated by pulling the paper 
at a uniform rate under a Bird bar which was kept sta- 
tionary and held with a uniform pressure against the 
paper. The coating color was added continuously 
from a funnel directly ahead of the bar which smoothed 
and metered the color onto the base paper. The coated 
paper was allowed to air-dry and was conditioned at 
50% R. H. and 73°F. before using. 


After investigating several possibilities, the following 
technique was used to section the coatings on paper 
in order to study the starch distribution. By means 
of an erasure tester (6) which was equipped with a 
Taber No. CS 10 F eraser, a series of samples from the 
same lot of coated paper was prepared in which the 
abrasion of the coating varied from no erasure to nearly 
complete removal. A 2.5 by 2.5-inch square was then 
accurately cut from the abraded area of each sample 
for the determination of the starch and clay content of 
the coating remaining on the paper. 

The starch was extracted from the samples and deter- 
mined photocolorimetrically according to the following 
procedure: The sample was cut into 1/2 inch squares 
and placed in a 40-ml. centrifuge tube containing 30 
ml. of distilled water. The tube was heated for 15 
minutes with frequent stirring in a boiling water bath. 
After cooling to room temperature, the clay was coagu- 
lated by adding 0.5 ml. of concentrated hydrochloric 
acid dropwise with stirring, and the suspended material 
was centrifuged. The extract was carefully decanted 
into a volumetric flask and the residue was extracted a 
second and third time with 30-ml. portions of hot water 
for 5 minutes. The residue was then treated with 5 
ml. of cold concentrated hydrochloric acid and stirred 
vigorously to disintegrate the base paper. After 30 
seconds the acid was diluted with 25 ml. of distilled 
water, stirred, and centrifuged. The acid extract was 
decanted into the volumetric flask and the acid ex- 
traction was repeated. Following the second acid ex- 
traction, the residue was given a final extraction with 
25 mal. of cold distilled water. The combined extracts 
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Fig. 1. Effect of time of contact on the starch content of 
coatings 


were diluted to volume with distilled water, thoroughly 
mixed, and centrifuged to remove any clay or fiber car- 
ried over during the decantations. In order to increase 
the concentration of starch in the extract from samples 
containing small quantities of starch, the volumes of 
liquid used in the above procedure were reduced so that 
the total volume of extract did not exceed 100 ml. 

The above method was developed by Browning, 
Baker, and Bublitz (7). 

An appropriate aliquot of the centrifuged extract was 
transferred by means of a pipet to a 100-ml. volumetric 
flask, and the required volume of a standard iodine solu- 
tion (equivalent to 7.50 mg. of iodine) was added from a 
buret. The solution was diluted to volume with dis- 
tilled water, thoroughly mixed, and allowed to stand 
15 minutes before making transmittance measurements. 
The transmittance of the starch-iodine suspension was 
determined with the apparatus described by Simerl 
and Browning (8), using 10.0-mm. absorption cells and a 
75-p.p.m. iodine solution as a standard. The concen- 
tration of starch was determined from a calibration 
curve and the total amount of starch in the sample was 
calculated. The calibration curve was prepared by sub- 
jecting known amounts of dispersed starch (same type 
as in the coatings) plus 6.25 square inches of the raw 
stock to the procedure just described. The trans- 
mittance readings were plotted against the known con- 
centration of starch on semilog graph paper. 

The clay content of the sample was determined as 
follows. The extracted residue and the material re- 
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moved from the combined extracts by centrifuging were 
quantitatively transferred with the aid of filter paper to 
a tared porcelain crucible. The material was dried, 
charred, and ignited for 2 hours at 800°C. Since both 
the ignition loss of the clay and the ash content of the 
raw stock had been determined, it was possible to cal- 
culate the oven-dry weight of clay in the sample. 

The distribution of starch in the coating was deter- 
mined in the following manner: The starch and clay 
content of the samples were plotted, using the weight 
of starch as the ordinate and the weight of clay as the 
abscissa. The slope of the curve at any point represents 
the ratio of starch to clay at the corresponding point 
within the coating. The distribution of starch through 
the coating was determined by graphically differentiat- 
ing the starch-clay curve and plotting the ratio of 
starch to clay against the corresponding percentage of 
the coating by weight. 


RESULTS 
Redistribution of the Adhesive Vehicle 


When a coating color is applied to the porous surface 
of a paper, there is a redistribution of the fluid phase 
of the coating into the raw stock as a result of capillary 
forces. This redistribution was investigated by apply- 
ing coatings [25 Ib. per ream (25 X 40—500) air-dry] 
on paper and glass with a 1.5-mil Bird bar; after given 
intervals of time, the wet coatings were removed and 
their composition was determined. The coating colors 
employed in the study contained 46.8% total solids and 
varying percentages of starch B on the weight of the 
clay. The analyses of the wet coatings are tabulated in 
Table I and are shown in Figs. 1 and 2. (The numbers 
1 to 4 in these figures refer to the coating colors in 
Table I.) 

Of considerable interest was the observation that the 
average loss of starch from the coating to the base paper 
was small. This loss, after 4 minutes’ contact with the 
base paper, was found to be 3 to 4% of the total starch 
content of the initial coating. In general, the most 
significant change in the starch content of the wet 
coating was found to occur within 15 seconds’ contact 
with the base paper; there was only a slight change after 
1 minute (Fig. 1). It should be emphasized that these 
results are average values for the removed coatings and 
that the actual loss of starch from a layer immediately 
adjacent to the paper may be larger. 


Coating On Glass 


10) i 2 3 4 
Time Of Contact, min. 


Fig. 2. Change in solids content of coatings as a result of 
penetration and evaporation 
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The solids content of wet coatings on paper will in- 
crease with time because of penetration of the fluid 
phase of the coating into the raw stock and because of 
the evaporation of water at the coating-air interface. 
Obviously, coatings on glass can increase in solids con- 
tent only by evaporation of water and, for all practical 
purposes, the rate of evaporation was found to be inde- 
pendent of the adhesive content of the coating. The 
rate of change of solids content of the coatings at any 
time is represented by the instantaneous slope of the 
solids-time curves (Fig. 2). This illustrates the fact 
that, for coatings on paper, the initial rate of change of 
the solids content was large but it decreased rapidly and 
approached that for coatings on glass, which was prac- 
tically constant during the time range studied. "The 
difference in the slopes of the curves for coatings on 
paper and glass should be related to the change in the 
solids content of the coatings resulting from the pene- 
tration of the fluid phase into the raw stock. This means 
that, for coatings on paper, there was little penetration 
of the fluid phase into the raw stock after 2 minutes, 
and the continued increase in solids content of the coat- 
ing thereafter was caused primarily by evaporation. 

_ From the analyses of the coatings (Table I), the per- 
centages of water lost from the coatings on glass and 
paper, after given intervals of time, were calculated on 
a relative basis, using the following assumptions: (1) 
the initial weights of the coatings on glass and paper 
were equal—i.e., equal weights of coating color covered 
equal areas on glass and paper. (2) A representative 
sample of the coatings was removed quantitatively 
from the glass or paper, and the amount of clay re- 
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Fig. 3. Percentages of total water or starch lost from 
coatings by penetration 


TAPPI ~+ July 1951 Vol. 34, No. 7 


% 


Starch (Clay Basis), 


0 20 40 60 80 ~—«00 


Top E Bottom 
Percentage Of Cake By Weight 


Fig. 4. Distribution of starch in filter cake 


covered per unit area was equal to that of the initial 
coating. For example, if the initial coating consisted 
of 100 grams of coating color, the amounts of clay, 


Table I. Composition of Wet Coatings Which Were Re- 
moved from the Raw Stock After Given Intervals of Time 


Coating Raw Time, Solids, Starch, 
color stock min. NG % 
0 aS 0 46.8 a 
0 A 1/4 52.3 ape 
0 A 2 a3 .2 ae 
0 A 4 68.9 a 
1 ae 0 46.8 9.9 
1 Glass 1/, 47.8 9.9 
1 A 1/4 90.7 9.6 
1 A 2 60.3 9.5 
1 A 4 66.4 9.5 
2 ¥7 0 46.8 15.0 
2 Glass 1 48.7 14.9 
2 A ie 50.6 14.7 
2 A 2 59.8 14.5 
2 A 4 65.9 14.4 
3 an 0) 46.8 19.9 
3 Glass 2 590). 19.9 
3 A /, 51.0 19.4 
3 4 2 59.3 19.3 
3 A 4 64.0 19.3 
4 ~ 0 46.8 24.5 
4 Glass 4 3 24.4 
4 A ee 50.7 24.0 
4 A 2 58.9 20.00 
4 A 4 65.0 23:6 


starch, and water in the coating were calculated from 
the known solids and starch content of the color. Ina 
similar manner, the amounts of starch and water pres- 
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ent in the coatings scraped from the glass and paper 
after given intervals of time were calculated, since it was 
assumed that the amount of clay was equal to the clay 
content of the initial coating. The amount of water 
lost from the initial coating was determined by differ- 
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Fig. 5. Distribution of starch in coatings on glass. Coat- 
ing weight, 92 lb. (25 K 40—500) 


ence, and the percentage loss of initial water calculated 
in each case. 

From the previous calculations, the percentage of 
initial water which had penetrated the raw stock was 
determined as the difference in the percentages of initial 
water lost from coatings on paper and glass in the same 
time interval. This assumes that the evaporation loss 
from coatings on paper and glass are equal, which 
follows from the previous assumption that equal weights 
of coating color will cover equal areas on glass and paper 
since, in this case, the evaporation loss is primarily de- 
pendent on the surface area. 

The results of the calculations on the percentage of 
total water lost by penetration of the raw stock are 
shown as a function of time in Fig. 3. (The numbers 
1 = 4 in the figure refer to the coating colors in Table 
if 

The percentage of total starch which was lost from 
the initial coating by penetration of the raw stock was 
calculated from the data in Table I in a manner similar 
to that described for the water. The results of the cal- 
culations for the penetration loss of starch are shown in 
Fig. dgvew: 


An examination of the curves in Fig. 3 shows that 
28 to 33% of the total water and 3 to 4% of the total 
starch in the initial coating had been lost by penetration 
after 2 to 4 minutes’ contact with the base paper. 
This clearly indicates that the water and starch do not 
penetrate the raw stock in the same proportions as rep- 
resented in the original color. Since the water pene- 
trated in a much larger proportion than the starch, the 
dispersed starch must have been removed from the 
aqueous phase by filtration or sorption as penetration 
progressed. In general, the penetration losses of starch 
and water tend to decrease slightly as the adhesive con- 
tent of the coatings increases. This is probably due to 
the increase in viscosity of the coating color and/or 
the aqueous vehicle, the increase in the number of 
starch particles which are removed from the suspen- 
sion by filtration and/or sorption, and the consequent 
increase in the resistance to flow. The data clearly 
indicate that little penetration occurs in the last 2 min- 
utes during which the coating was in contact with the 
raw stock. 

Some of the possible reasons for the greater penetra- 
tion of the raw stock by water than by starch were in- 
vestigated. The influence of the clay particles was 
studied indirectly by carrying out experiments similar 
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Fig. 6. Distribution of starch in coatings on glass. Coat- 
ing weight, 47 lb. (25 X 40—500) 


to those just described with a 15% starch solution as 
the coating composition which was applied to glass and 
paper with a 1.5-mil Bird bar. 

In this case, the analyses were carried out on a con- 
stant area basis, since no component of the coating 
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(such as clay) could be assumed to remain constant. 
The results of the investigation indicated that the per- 
centage of total water and total starch which remained 


with the raw stock after scraping was approximately 


30 and 138%, respectively. Therefore, the phenomenon 
was not completely dependent upon the presence of 


clay, although the penetration of starch was consider- 


ably smaller in the coating color. The smaller penetra- 
tion of starch in the coating colors might be due to a 
partial plugging of the pores near the surface of the 
paper by clay particles. 

Although little is known about the particle size of the 
dispersed starch, it is undoubtedly very heterogeneous 
and varies from true molecular dispersion to fragments 
of undispersed starch granules. A sample of diluted 
starch solution viewed with a phase microscope at 
920 revealed numerous particles of approximately 
0.5 micron im diameter which exhibited Brownian 
movement. Therefore, some of the poorly dispersed 
starch particles may actually be larger than the pores 
in the raw stock, whereas the more completely dispersed 
starch may not pass through the capillaries because of 
adsorption or electrokinetic phenomena. The possi- 
bility of adsorption is not too unlikely in view of the 
fact that the amylose fraction of starch is selectively 
adsorbed on cellulose. 

The possibility of selective adsorption of the starch by 
the clay, as well as the mechanical retention of the dis- 
persed starch by the clay particles, was also investi- 


-gated. Coating colors and starch solutions which pos- 


sessed the same ratio of starch to water were prepared 


‘and aliquots of each were pressure filtered, or super- 


centrifuged. The ratio of starch to water in the filtrates 
and centrifugates was determined and compared with 
the ratio of the original solution or color. The results 
of the investigation indicated that there was no appre- 
ciable selective adsorption of starch by the clay because 
the ratios of starch to water in the centrifugates of the 
coating colors and starch solutions were the same. A 
portion of the starch was mechanically retained with 
the clay during filtration. In the latter case, if 830% of 
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Coating weight, 23 lb. (25 x 40—500) 


the total water of the coating color had passed the filter, 
approximately 15 to 20% of the total starch flowed with 
it. Thus, although the starch and water migrate 
more nearly in the same proportions during filtration 
than when a starch solution is spread on paper, it 
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seems very likely that mechanical retention of starch at 
the paper surface is an important restricting factor 
in the migration of starch into the raw st6ck. 

The effect of the moisture content of the raw stock on 
the redistribution of the adhesive vehicle of wet clay 


50 i, 


ay 


40 

1 

1 

On 2 
€ 1 
= =) t 
= i] 
5 20) Se ! 
A 1 
! 

50) 

1 

To a 
Veen ! 

eee 

Oe 1 i | a2 | i fi Li 

0 30 60 90 120 150 180 210 240 270 
Fiber Air 
Clay, mg. 
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coatings (47% solids and 20% starch B) was investi- 
gated by carrying out similar experiments at different 
humidities. The moisture content of the raw stock at 
50% R. H. and 73°F. was 6.1%, and the percentage of 
total water and total starch lost by penetration from the 
initial coating after 2 minutes was 27.5 and 3.0%, re- 
spectively. The moisture content of the raw stock at 
85% R. H. and 80°C. was 13.1% and the penetration 
loss of water and starch was 19 and 2.5%, respectively. 
The smaller penetration losses found with the raw stocks 
of higher moisture content might be due to a change 
in the capillary structure of the paper with a change in 
the moisture content. In general, the air permeability 
of paper decreases with increasing 1elative humidity, 
which is probably due to a decrease in pore size re- 
sulting from a slight increase in the width of the fibers 
at a higher moisture content. Also, the raw stock of 
lower moisture content might be expected to absorb a 
larger amount of the fluid phase penetrating the capil- 
laries. 
Distribution of Starch in Filter Cakes 
Formed from Coating Colors 

When a coating is applied to the raw stock, part of the 
fluid phase of the coating penetrates into the paper. 
Because of this fluid redistribution, a compacted layer 
of pigment particles is deposited at the surface of the 
raw stock, and the solids concentration of this com- 
pacted layer is higher than that of the layer of original 
coating color superimposed on it. Obviously, the 
formation of this compacted layer of pigment particles 
is analogous to the formation of a filter cake during 
filtration. Since previous work has indicated that part 
of the starch is mechanically retained with the clay 
during the redistribution of the adhesive vehicle, the 
distribution of starch in filter cakes formed from coat- 
ing colors was investigated. It was hoped that a better 
knowledge of some of the principles involved in the re- 
distribution of the adhesive during the coating operation 
might be obtained from the trends found for the ad- 
hesive distribution in the filter cake. 
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From a coating color of 48.5% solids and 20% starch 
A on the weight of the clay, a filter cake was formed, 
sectioned, and analyzed for starch and clay as pre- 
viously described. The distribution of starch in the wet 
and oven-dry filter cake is illustrated graphically in 
Fig. 4. 
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Fig. 9. Distribution of starch in coated paper dried with 
hot air blast 


The ratio of starch to clay in the wet filter cake de- 
creased from the top to a minimum near the center of 
the cake and then increased to a maximum near the 
bottom of the cake. 

The starch distribution in the wet filter cake may be 
explained by the variations in pore space and me- 
chanically retained starch in the cake from top to 
bottom. The pore space in the filter cake decreased 
from top to bottom, because of the pressure gradient 
through the cake during filtration. Theoretically, the 
pore space between the clay particles at the very top 
of the cake should approach that of the original coating 
color since filtration was stopped before the cake filtered 
dry. For some distance from the top of the cake, the 
ratio of starch to clay will decrease because the clay par- 
ticles are closer together and the proportion of aqueous 
starch solution contained in the pore spaces between the 
clay has been decreased. As the clay particles become 
closer and closer together, they begin to filter poorly dis- 
persed starch particles. At some point within the 
cake, the decrease in starch due to a smaller pore vol- 
ume is compensated by the starch filtered out between 
the clay particles. From this point, the starch which 
is filtered out is more than sufficient to account for the 
decreased pore volume; and the ratio of starch to clay 
increases. The maximum in the distribution curve 
near the bottom is probably due to the fact that a thin 
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layer of clay may be required on the filter base before 
a significant amount of starch is mechanically retained 
in the filter cake. 

The distribution of starch in the filter cake was defi- 
nitely modified upon oven-drying (Fig. 4). In gen- 
eral, the concentration of starch at the top and near the 
bottom of the cake increased, whereas the concentra- 
tion of the starch in the center of the cake decreased. 
The results demonstrate that, upon oven-drying, a part 
of the starch in the center of the cake migrated with the 
free water toward the surfaces and was deposited when 
the water passed into the vapor phase. This investiga- 
tion suggests that the adhesive in pigment coatings 
may be redistributed not only by penetration of the 
paper but also by migration with the free water during 
drying. 


Distribution of Starch in Coatings on Glass 


The study of the migration of the adhesive upon 
drying was extended to thinner films which more nearly 
approached the thickness of commercial coatings. 
Drawdowns of a coating color (48.6% solids and 20% 
starch A) were made on clean glass plates with 3 and 
6-mil Bird bars which gave coating weights of approxi- 
mately 46 and 92 pounds per ream, respectively. The 
wet coatings were either air-dried at room tempera- 
ture or oven-dried at 90°C. without forced circulation 
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Fig. 10. Schematic graph of starch distribution in coat- 
ings on glass 


and then sectioned and analyzed for starch and clay. 
The results of the distribution study are shown graphi- 
cally in Figs. 5 and 6. 

The horizontal dotted lines in Figs. 5 and 6 represent 
the percentage of starch on the weight of the clay in the 
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original coating color which would remain constant 
throughout the coating if no redistribution of the starch 
occurred on drying. An examination of the solid-line 
curves shows that, in all cases, the percentage of starch 
mcreases continuously from the glass to the air interface 
in the coatings. This clearly indicates that a definite 
migration of the adhesive toward the air interface oc- 
curred upon drying. A more pronounced migration of 
the adhesive was found in the oven-dried coatings 
as well as in the heavier coatings. 

The migration of the adhesive toward the air inter- 

face of the coating during drying might be explained by 
the following hypothesis of the drying mechanism. 
During the first stage of drying, capillary forces are 
not involved, since the pore spaces are filled with liquid 
and no liquid-air menisci are present. In this stage, 
the surface of the coating possesses a continuous liquid 
‘film which imparts a characteristic gloss to the wet 
coating. 

When water begins to evaporate at the surface 
of the coating, the dispersed pigment particles 
move closer together and the solids concentration of the 
top portion of the coating increases. This compaction of 
the pigment particles continues down into the coating, 
and the liquid film at the surface remains continuous 
_as long as liquid can be displaced from the body of the 
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Fig. 11. Schematic graph of starch distribution in coated 
paper 


coating and supplied to the surface at a rate equal to 
the rate of evaporation. The starch which is carried 
in the liquid vehicle toward the surface is deposited 
when the water passes into the vapor phase. 

The depth to which this compacted layer of pigment 
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particles extends from the surface into the body of the 
coating is not known. However, a moisture gradient 
would be established in the coating and water would 
tend to diffuse toward the top surface. It is also pos- 
sible that any tendency toward compaction of the pig- 
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Fig. 12. Schematic graph of starch distribution in coated 


paper 


ment particles near the surface of the coating may be 
transmitted to a certain degree throughout the coating 
as a result of balanced forces of attraction and repulsion 
existing between the dispersed particles. 

When the rate of supply of liquid to the surface be- 
comes less than the rate of evaporation, the zone of 
evaporation must retreat into the coating to a position 
where the two rates are equalt. When this occurs, the 
continuous liquid film at the surface of the coating is 
disrupted and the gloss of the coating is lost. At this 
point, capillary forces come into play since liquid-air 
menisci are formed in the capillaries and liquid is drawn 
from the interior of the coating to the zone of evapo- 
ration by capillary forces. These forces may draw 
liquid from zones of the coating which are not com- 
pacted and in which the pigment particles are capable 
of moving closer together. 

Oven-drying the coatings produced a more pro- 
nounced migration of the adhesive toward the air inter- 
face than air-drying at room temperature. This shows 
that the higher temperature must have increased the 
mobility of the fluid phase to a greater extent than the 
rate of evaporation, and a larger proportion of the fluid 
phase of the coating was evaporated at or near the sur- 
face of the coating at the higher temperature. 

The more pronounced migration observed in the 
heavier weight coatings is believed to be due primarily 
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to the proportionally larger amounts of water and starch 
per unit area. In other words, more water has to be 
evaporated per unit area from the heavier coatings and, 
hence, carries a larger amount of starch toward the air 
interface. 
Distribution of Starch in Coatings on Paper 

The previous work has demonstrated that, in the 
coating operation, the starch adhesive may be redis- 
tributed as a result of the penetration of the raw stock 
and/or the migration with the aqueous vehicle during 
drying. The next phase of the investigation deals with 
the distribution of starch in coated paper and employs 
the methods and techniques previously described. 

Specimens from the same lot of air-dried laboratory 
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Fig. 13. Schematic graph of starch distribution in coated 
paper 


coated paper, which contained 23 pounds per ream of 
coating, were abraded to varying degrees by the erasing 
technique, and the amounts of starch and clay remain- 
ing on a given area of each specimen were determined. 
The results of the analyses were plotted to form the 
starch-clay curve in Fig. 7. 

The linear curve obtained from the starch and clay 
analyses indicates that the ratio of starch to clay was 
surprisingly uniform throughout the coating, since the 
slope of the curve represents the ratio of starch to clay 
at the corresponding point within the coating. The 
slope of the curve was found to represent a starch: clay 
ratio of 0.20, which is in good agreement with the 20% 
of starch on the weight of the clay in the original color. 

In general, approximately 50% of the coating could 
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be removed very uniformly by the erasing technique. 
Since a large part of the coating could be removed 
without essentially changing the ratio of starch to clay 
in the coating remaining on the raw stock, the ratio 
of the removed coating must have been the same as the 
original coating color. The surface of the raw stock 
must be considered to be a series of hills and valleys, 
so that the coating remaining on the most abraded 
samples was not continuous but very spotty with nu- 
merous small areas of fibers showing. If there was a 
penetration of adhesive into the paper from a layer of 
clay very close to the fiber surface, either the layer de- 
ficient in adhesive was not removed on erasure or the 
adhesive penetrated into the paper such a short distance 
that it was also removed. Hence, the ratio of starch to 
clay remained essentially constant for the coating re- 
tained by the abraded samples. 

Upon extrapolation of the curve to zero clay, the 
curve either passes through the origin or intercepts the 
starch axis close to the origin. The latter case would 
indicate that the starch had penetrated the raw stock 
beyond the point of the clay. Although the accuracy 
of the method does not permit evaluation of the exact 
intercept, the results indicate that the penetration 
of the starch into the raw stock was small. It is very 
unlikely that the extrapolated curves might intercept 
the clay axis, since this would indicate that the clay 
had penetrated beyond the point of the starch. 


An attempt was made to alter the distribution of the 
adhesive in the coating in order to determine whether 
the techniques and methods would detect a nonuniform 
distribution of the adhesive. To accomplish this, a 
heavier weight coating was applied to the raw stock 
and the wet coating was dried from the coating side 
with a hot air blast which was obtained by passing com- 
pressed air through a coil of copper tubing heated with 
a Bunsen burner. The dried coated samples were 
conditioned at 50% R. H. and 73°F., abraded by the 
erasing technique, and analyzed for starch and clay. 
The results are shown in Figs. 8 and 9. 

The starch-clay curve definitely departs from linearity 
and indicates a nonuniform distribution of starch in the 
coating. The ratio of starch to clay increases continu- 
ously from the fiber-coating to the coating-air interface, 
as indicated by the increasing slope of the curve. 
Obviously, some of the starch migrated with the water 
toward the air interface of the coating upon drying and 
was deposited at or near the surface when the water 
vehicle passed into the vapor phase. The extrapolation 
of the curve to zero clay again shows that the fraction 
of total starch which penetrated the raw stock beyond 
the point of the clay was very small. 

The starch-clay curve was graphically differentiated 
and the percentage of starch on the weight of the clay 
was plotted against the corresponding percentage of 
coating by weight (Fig. 9). The starch distribution 
curve shows that the ratio of starch to clay increases 
from approximately 0.15 to 0.37 between the fiber and 
air interface. The horizontal dotted line represents the 
percentage of starch in the original coating color. In 
general, the distribution curve is very similar to those 
found for the coatings on glass. 

Several empirical experiments carried out with coat- 
ing colors tinted with the acid dye, Crocein scarlet N 
Extra, are of interest in connection with the migration 
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of the aqueous phase upon drying. The acid dye was not 
appreciably adsorbed by the clay and could migrate 


with the free water of the color. 


Drawdowns of the 


| tinted color were made on the raw stock with a Bird 
bar and the wet coatings were dried in various 


| 


ways. Upon comparing the depth of color of the coat- 


ings visually, it was found that the coating dried with a 


| 
. 


] 


! 


hot air blast possessed the deepest color, whereas the 
coating dried at room temperature was the lightest in 
color. The oven-dried coatings were only slightly 
deeper in color than those dried at room temperature. 
These experiments gave a visual indication of the fact 
that, under certain conditions of drying, the dye con- 
centration at the surface of the coating was increased as 
a result of part of the aqueous phase of the coating 
migrating to the surface prior to evaporation. 


DISCUSSION 
First, the redistribution of the adhesive vehicle be- 


tween the coating and the raw stock will be discussed 
in a manner similar to a brief description given by 


: 


| 


| 


: 
: 


Lyons (9), without regard to evaporation at the air 
interface. Essentially, the concept is analogous to the 


formation of a filter cake during the filtration of a coat- 


ing color. At the point of application, the solid phase 


is presumably uniformly distributed throughout the 
color and the composition of the coating is homogene- 
ous. 


As it wets the raw stock, the coating may migrate 
as a whole for a minute distance into the gross pore 
structure through the action of capillary forces. At 
the same time, the filtering out of the dispersed particles 
by the pores at or near the surface of the sheet begins, 
because the dispersed particles are either larger than 
the pores or are held in the pores as a result of adsorp- 
tion or electrokinetic phenomena. The adhesive ve- 
hicle may continue to penetrate the raw stock, but the 
resistance to flow will increase because of a greater 
filled length of the capillaries and the decrease in the 
effective cross section of the surface pores caused by 


the accumulation of originally dispersed particles near 


the surface of the paper. Because of this vehicle re- 
distribution, a minute layer or filter cake of dispersed 
particles is formed at or near the fiber interface. Super- 
imposed upon this layer of high solids content, there 
remain strata of color whose composition varies gradu- 
ally from that near the fiber interface to that of the 
original color near the air interface. 

Penetration of the fluid phase into the raw stock may 
continue as long as the capillary forces in the paper are 
greater than the resistance to flow of the fluid phase. 
As penetration continues, the layer of high solids con- 
tent near the fiber interface will increase in thickness, 
whereas the layers above will remain unchanged. Be- 
cause of the pressure gradient through these deposited 
solids resulting from the movement of liquid, the pore 
volume decreases from the air to the fiber interface. 
When the point is reached where dispersed particles 
of the coating can no longer move closer together, the 
capillary forces in the raw stock will compete with those 
existing between the deposited particles of the coating. 
If the capillary forces in the paper are greater than those 
in the coating, air menisci may actually be drawn into 
the top of the coating. However, in view of the fact 
that, in general, the coating remains glossy for a con- 
siderable length of time after its application to the raw 
Vol. 34, No. 7 
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stock, it is doubtful whether air menisci are drawn into 
the coating. 

The present concepts of the nature of dusting, pick- 
ing, or flaking, and ink receptivity consider them to be 
related primarily to the adhesive vehicle redistribution 
rate of the coating color and the receptivity of the raw 
stock. They are based largely on rules-of-thumb ob- 
tained by experience and numerous empirical experi- 
ments which were of a qualitative nature and consti- 
tuted somewhat of an indirect approach to the problem. 
These concepts must remain in the realm of speculation 
until quantitative analytical methods are developed 
for determining the distribution of adhesive in the 
coated paper and the manner in which the distribution 
is affected by the properties of the pigment, adhesive, 
and raw stock, as well as the variables in the coating 
operation. 

The results of the present investigation suggest sev- 
eral concepts concerning the possible mechanisms of 
adhesive redistribution in the coating operation. These 
concepts are tentative in nature because they are 
formulated from experimental data that are limited 
and not complete. The concepts are based on labora- 
tory coatings whose weights, methods of application, 
and methods of drying were considerably different 
from those of a commercial coating operation. 

The results of the investigation suggest that the ad- 
hesive in a coating may be redistributed as a result of 
the penetration of the fluid phase of the color into the 
raw stock and/or the migration of the adhesive with 
the water of the coating upon drying. The redistribu- 
tion of the adhesive through penetration was elimi- 
nated by application of coatings on plate glass. The re- 
sults showed that the adhesive migrated upon drying 
and that the migration was dependent upon the weight 
of the coating and the method of drying. The experi- 
mental data gave a distribution curve similar to the 
schematic sketch in Fig. 10 for the starch content at 
various points within the coating. 

The horizontal dotted line in Fig. 10 represents the 
starch content in a coating which has a uniform dis- 
tribution. The solid curve illustrates that starch mi- 
grated with the water toward the air interface and that 
the starch content in the dried coating increased con- 
tinuously from the glass to the air interface. Since the 
area under the distribution curves represents the total 
starch, this area must remain constant and equal to the 
area under the horizontal dotted line. Therefore, area 
A must be equal to area B. j 

The determination of the starch distribution through- 
out the coated paper is extremely difficult, not only be- 
cause of the thinness of the coating but also because of 
the surface contour of the raw stock. Because the paper 
surface may be considered as a series of hills and valleys, 
points within a given plane of the coating parallel to the 
surface of the paper are not necessarily equally distant 
trom the fiber interface. The techniques used in the 
present work for investigating the adhesive distribution 
in coated paper appear to be satisfactory for strata of 
the coating near the air interface but are of question- 
able value in determining the distribution of adhesive 
near the coating-fiber interface. In spite of this fact, 
it is of interest to analyze the available data and to 
speculate on the possible distributions of the adhesive 
in the region of the fiber-coating interface. 
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The experimental results from coatings on paper indi- 
cate that the starch and water did not penetrate the raw 
stock in the same proportions as represented in the 
original color, but the water penetrated to a much 
larger proportion. Some of the starch may have been 
prevented from migrating with the water into the raw 
stock because of poor dispersion and/or adsorption or 
electrokinetic phenomena. In general, 3 to 4% of the 
total starch was lost from the wet coating removed 
from the raw stock by scraping. This value represents 
the average loss of starch from the scraped coating and 
the actual loss from the layer adjacent to the paper may 
be larger. The distribution of starch in air-dried coat- 
ings on paper, as determined by the erasing technique, 
was found to be essentially uniform. Since these results 
are questionable near the fiber interface, it seems prob- 
able that the 3 to 4% starch loss likely occurred in this 
region. 

This concept may be clarified by reference to the 
schematic drawing in Fig. 11 for the starch content at 
various points within the coated paper. The horizontal 
dotted curve represents an idealized case for a coating 
of uniform starch content and no penetraton of the 
raw stock. The solid curve indicates a nearly uniform 
distribution of starch in the top portion of the coating 
with the starch lost from the bottom strata of the coat- 
ing having passed into the top layer of the raw stock. 

This distribution of starch in the air-dried coated 
paper seems reasonable in view of the experimental 
data and the previous discussion of the mechanism of 
penetration of the fluid phase of the coating into the 
raw stock. However, this concept is not in agreement 
with the speculations of Rowland (7) on the effect of the 
hydrous nature of clay on penetration and its relation 
to dusting and picking problems in the coating process. 
Likewise, the distribution is at variance with the con- 
cept of Singleterry (2) on coating pick which implies 
that a deficiency of adhesive may exist in the coating a 
micron or so from the fiber interface. 

On the other hand, it is possible that the 3 to 4% of 
the total starch lost from the wet coating which was re- 
moved by scraping might not actually penetrate the 
raw stock to any great extent but was largely retained 
in the portion of the coating remaining near the fiber 
interface. Because of the surface contour of the paper, 
approximately 1.5 pounds of coating per ream (25 X 
40—500) remained with the paper after scraping. This 
fraction of the coating might have been enriched in 
starch from strata of the coating slightly more removed 
from the interface. 

This concept may be clarified by reference to the 
schematic diagram presented in Fig. 12 for the starch 
content at various points within the coated paper. 

The distribution of starch in the coated paper as pic- 
tured in Fig. 12 might be possible for several reasons. 
First, the distribution of starch in filter cakes which 
were formed from coating colors without filtering dry 
suggest a distribution similar to that shown. Second, 
the results on the penetration of a starch solution into 
the raw stock suggest that a considerable portion of the 
starch cannot penetrate the paper and in a coating color 
the proportion is probably larger because the dispersed 
clay particles would tend to reduce the effective cross 
section of the pores. Finally, the penetration of the dis- 
persed starch into the raw stock appeared to be very 
slight as determined by sectioning the paper by strip- 
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ping off successive layers with Scotch tape from the _ 
uncoated side and staining with iodine. 


The distribution of starch in the coated paper would | 


tend to support Singleterry’s (2) microscopic observa- | 
tions of the bonding zone in coated paper. The lower | 
adhesive content in the coating a short distance from | 
the fiber interface would explain the cause of the weak- 
ness at the zone of failure which does not occur at the 
fiber interface but a short distance away in the coating. 

In addition to the possibilities already pointed out, 
one more possible distribution warrants discussion. In 
the previous cases, the distribution of starch in the top 
portion of the coating was found to be quite uniform. 
However, upon drying the coating with a hot air blast 
from the coating side, a definite migration of the ad- 
hesive toward the top surface occurred. The resulting 
distribution curve was similar to those found for coat- 
ings on glass but the distribution of starch near the fiber 
interface is in question. This concept may be clarified 
by reference to the schematic diagram in Fig. 13. 

The distribution curve in Fig. 13 illustrates a high 
starch content at the air interface of the coating. The 
starch content decreases upon approaching the fiber 
interface, but the actual distribution in this region is 
not definitely established. The outstanding conse- 
quence of this distribution is that a migration of ad- 
hesive to the surface of the coating upon drying might 
produce a significant change in the ink receptivity of the 
coated paper. Also, any migration of adhesive upon 
drying might be expected to be either toward the air 
and/or fiber interface. This would result in a zone of 
lower adhesive content within the coating which is in 
support of Singleterry’s (2) concept of bonding. 

The foregoing analysis is based on laboratory coatings 
of relatively heavy weights. However, it is believed 
that the observed trends are of significance in commer- 
cial operations. - 


CONCLUSIONS 


The following conclusions are based on the study of 
laboratory coatings which has been presented in this 
paper. 

1. Several techniques have been developed for 
studying the redistribution of the adhesive vehicle be- 
tween the wet coating and the raw stock, as well as the 
final distribution of starch in the dried coatings. 

2. The initial rate of penetration of the adhesive 
vehicle into the raw stock was large and decreased rap- 
idly with time. In general, after a 2-minute contact 
between the wet coating and the raw stock, there was 
little change in the composition of the coating because 
of penetration. 

3. The penetration of the adhesive vehicle into the 
raw stock decreased, in general, with increasing adhesive 
content of the coating color. 

4. Water and starch did not penetrate the raw 
stock in the same proportions as represented in the 
original color. Approximately 3 to 4% of the total 
starch and 20 to 30% of the total water of the coating 
were lost by penetration into the raw stock. 

5. The ratio of starch to clay in wet filter cakes 
formed from typical coating colors was found to pass 
through a minimum near the center of the cake and a 
maximum at or near the bottom of the cake. 

6. A pronounced redistribution of the starch oc- 
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curred in the filter cakes upon oven-drying. The ratio 
of starch to clay at or near the top and the bottom of 
the cake increased, whereas the ratio in the center of the 
cake decreased. 

7. The ratio of starch to clay in coatings on glass 
plates was found to increase continuously from the 
glass to the air interface. The nonuniform distribution 
of the starch in the coatings was due to a migration of 
_ the adhesive with the water toward the air int 
upon drying. 

8. The ratio of starch to clay in coatings on paper 
which were air dried at room temperature was found 
to be surprisingly uniform throughout. However, the 
ratio of starch to clay in coatings on paper which were 
dried with a hot air blast from the coating side was 
found to increase continuously from the fiber to the air 
interface. 
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Photographic Standards for Dirt Control 


WILLIAM F. CYRUS 


The methods currently available for determining the cus- 
tomer acceptability of paper with regard to dirt involve the 
time-consuming evaluation of each dirt speck. The 
method described in this paper involves a single compari- 
son of the entire pulp or paper sample with a series of 
graduated dirt standards. These standards are photo- 
graphs of simulated dirt sheets which range from dirt-free 
to very dirty. Although this method requires but a few 
seconds, laboratory tests and mill scale use have demon- 
strated its reliability in evaluating dirt in a manner similar 
to the way it is judged by a customer. 


Drrt in paper has long been a problem of paper 
mills, and with current high production demands for 
high quality paper, freedom from dirt has become 
doubly important. The methods generally used to 
determine the amount of dirt in pulp and paper vary 
from mill to mill, and in general, leave much to be de- 
_ sired. 

Some of the methods used are: the Clark, the Graff, 
the method of Simonds, Billington, and Baird, the 
Weyerhaeuser procedure, and many others modified 
from these for routine mill control. A brief description 
of these methods should serve to point out the differ- 
ences between them, and some of the shortcomings of 
each (1). 

The Clark method has been accepted as the tenta- 
tive TAPPI standard for both pulp and paper (2). It 
is one of the few methods which uses a dry sheet and 
reflected light, and determines the “equivalent black 
area” of dirt spots. The “equivalent black area” of a 
dirt spot is defined as the area of a black spot on a 
white background which would make the same visual 
impression as does the dirt spot itself on the background 
on which it is imbedded. Although the estimation 
of the “equivalent black area’’ causes some human 
error, the major objection to this method is that It 1s 
so time consuming for routine mill control. 

Most of the other methods, mentioned above, count 
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total dirt specks, regardless of their size or color. These 
counts are made on wet sheets with transmitted light. 
The dirt is reported as total dirt specks per unit weight 
of pulp or paper, except in the method of Simmonds, 
Billington, and Baird where the dirt specks are grouped 
according to diameter in addition to the total number 
of specks. Although these methods all use transmitted 
light, the type and intensity of light vary. This vari- 
ation has been shown to affect dirt counts of this type 
(7). As in the TAPPI method, one of the major ob- 
jections to these methods is that for routine mill con- 
trol, they require too much time. 

From the standpoint of customer acceptability, it 
will probably be agreed that the amount of dirt in paper 
is relatively unimportant in itself, but that the effect of 
the amount of dirt, which is whether the paper looks 
dirty or not, is important. Dirt count methods which 
just count the total number of dirt specks without 
considering the size and color of the specks, nor the color 
of the background do not tell us whether the paper 
actually looks dirty or not. 

The TAPPI method considers this as their definition 
of dirt will explain (2). TAPPI says, ‘Dirt in pulp is 
defined as any foreign matter which is imbedded in a 
sheet, which has a marked contrasting color to the rest 
of the sheet when viewed by reflected light and which 
has an ‘equivalent black area’ of 0.08 mm.’ (for paper 
0.04 mm.”) ormore. As mentioned earlier, the ‘equiva- 
lent black area’ of a dirt spot is defined as the area of a 
black spot on a white background which would make 
the same visual impression as does the dirt spot itself 
on the background in which it is imbedded.” 

It is the term ‘‘visual impression”? which holds the 
key to the effectiveness of the TAPPI method with 
regard to whether or not the paper looks dirty. In this 
method the ‘‘visual impression”’ of each dirt spot must 
be considered. This involves considerable human judg- 
ment for each single spot, and there may be over a 
hundred spots to estimate for each final value. 
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In order to reduce the time required and the human 
error involved in making estimates of the effect of each 
single dirt spot upon the appearance of a sample, a 
method was devised which requires but a single esti- 
mate of the effect of all the dirt spots upon the sample 
asa whole. By this method, therefore, the size, color, 
and number of dirt specks, and the color of the back- 
ground are automatically considered. 

The “dirt standards method,” as it shall be referred 
to consists of comparing the sample in question with a 
set of graduated dirt standards. The dirt standards are 
numbered according to how dirty they look, and in 
operation, the number of the dirt standard which most 
nearly gives the same visual impression of dirt as the 
sample is recorded as the “Dirt Number.”’ The com- 
parison is made rapidly, for prolonged study merely 
serves to confuse the observer. 

In making the dirt standards, different methods were 
tried and discarded until satisfactory standards were 
obtained. At first, four sets of standards were made— 
one set each for book groundwood, news groundwood, 
bleached and unbleached sulphite. The sheets were 
made from the pulp in question, and dirt was added to 
make up each series. There were five standards of dif- 
ferent dirt content for each of the pulps. The standards 
could not be used very long before they acquired too 
much surface dirt, and since making them up in this 
manner was such a painstaking process, a more ex- 
pedient procedure was sought. 

Photostats were made of these dirt sheets, and also 
of simulated, pen and pencil dirt sheets, but neither of 
these two methods proved successful. 

The final approach was to photograph simulated 
dirt sheets prepared by using pen and pencil marks of 
suitable character on a white background. Prints 
made from these negatives were enlarged back to 41/» by 
4'/. inches, the size of the original dirt sheets. The 
standards made in this manner were clear and the 
formation of the printing paper did not cause any 
trouble. 

Originally, a set of five standards for each of the four 
pulps mentioned was made, but the number of separate 
standards required at each testing station was so great, 
and the range of each set so small that a single set of 
standards for all pulps was made. The final series of 
standards was numbered from one to nine, number one 
being free from dirt, and number nine being what would 
ordinarily be judged as very dirty. 

PROCEDURE 

The procedure for paper differs from that for pulp. 
Only the surface dirt contributes to the appearance of 
paper, so in making a dirt evaluation of paper a dry 
sheet and reflected light are used. A 41/s-inch square is 
marked off on the dry sample, and compared with the 
standard using only reflected light. 

With pulp, all dirt contained in the sheet may con- 
tribute to the surface dirt of the finished paper, and 
by usmg a wet sheet and transmitted light, even im- 
bedded dirt may be seen. The comparison can be made 
on pulp handsheets. A 41/2 by 4/s-inch template is 
painted on the frosted glass of a light box, and the wet 
handsheet is placed over this for the determination. 
The standards are placed next to the handsheet, and 
both are viewed with transmitted light. 


336 


VARIABLES 


The variables affecting dirt counts which were men- 
tioned previously have little or no effect on this method. 
Since both the sample and the standards are viewed 
at the same time and under the same identical condi- 
tions, factors such as intensity and kind of light will 
have minor effect, and the distance of the observer’s 
eyes from the sample is unimportant. 

The two variables remaining are basis weight and 
the human element. The basis weight is important 
only with pulp since all imbedded dirt is counted. With 
too light a sheet, the sample is not representative, but as 
the basis weight increases, the dirt becomes obscured 
because insufficient light is transmitted, The optimum 
basis weight has been found by observation to be about 
37 pounds which value has also been used by other in- 
vestigators (7). 

The human element should have less effeet upon the 
results of the dirt standards method than upon most 
other methods since the dirt sheet as a whole is com- 
pared with a limited number of standards, instead of 
considering each speck singly. 


RELIABILITY 


Although these dirt standards are not of actual pulps, 
the results are reproducible, and what may be equally 
important, the fact that the standards can be made from 
the negatives so easily should enable several mills to 
use the same standards and get comparable results. 

In testing out this method, three observers, working 
independently, picked the same number dirt standard 
for over 360 out of 400 dirt sheets. This indicates that 
the reliability of the method is better than 90%. In 
those cases where the same standard was not picked 
the next standard either above or below was selected. 

The dirt standards method has demonstrated its 
value in the mill by actual use as a routine mill control 
test. 


SUMMARY 


The differences between various dirt count methods 
have been briefly pointed out, and the dirt standards 
method has been explained. Findings with respect to 
variables, advantages, and reliability have been indi- 
cated. 

The only two variables of significance were basis 
weight and the human element. The basis weight is of 
importance only with pulp, and can be easily con- 
trolled. The human element should have less effect 
on this method than on other methods in general use. 

The advantages are: it is fast, and the results are 
reproducible. The ease with which the standards can 
be made should enable several mills to use the same 
standards and get comparable results. 

The reliability has been shown to be better than 
90%, and in actual routine mill use, the method has 
been found to be of value in quickly evaluating dirt 
content in the same manner that it is judged by a cus- 
tomer. 
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ASSOCIATION NEWS AND EVENTS 


ee 


Tappi Wins Industrial Marketing 
Editorial Competition 


On May 21 R.S. Aitchison, Editor of Industrial M arketing 
wrote to the Editor of Tappi as follows: 

“Please accept our congratulations. 

“Tt is a pleasure to tell you that Tappi is a winner in the 
13th Annual Editorial Achievement Competition. Your 
excellent story ‘Effect ef Fiber Characteristics on Paper and 
Papermaking Properties,’ won the first place plaque for the 
best series of articles among: class, institutional and profes- 
sional publications.” 


The plaque was presented to R. G. Macdonald, Editor of 
Tappi, at the luncheon meeting held during the annual con- 
ference of the National Industrial Advertisers Association at 
the Waldorf-Astoria Hotel in New York on June 27. Bernard 
M. Dolan, Manager of Sales, Peter A. Frasse & Co., Inc., 
New York, N. Y., and Past-President of the NIAA presented 
the plaque. 

The series of articles referred to appeared in the August 
and September 1950 issues of Tappi and were the papers 
presented at the TAPPI-CPPA Fundamental Research Con- 
ference held at Quebec City in May, 1950, in which many 
from the United States, Canada, Great Britain, and Sweden 
participated. The conference and the papers were significant 
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in that they represented the first concerted effort to bring 
together considerations relative to the fundamentals con- 
cerning the nature of sheet formation in the manufacture 
of paper. 

The runner-up in the competition was the Military Engi- 
neer. Several hundred publications were entered in the 
competition. Since the competition has been going on for 
13 years, Tappt is gratified in attaining this high standing 
among professional magazines in its second year of existence. 
The judges were highly qualified individuals representing 
nationally known industrial advertisers and advertising 
agencies. 


Alkaline Pulping Conference 


The Alkaline Pulping Conference of the Technical Asso- 
ciation of the Pulp and Paper Industry will be held at the 
John Marshall Hotel, Richmond, Va., on September 26-28, 
1951. Henry Vranian of the Chesapeake Corp., West Point, 
Va., is General Chairman of the Conference and R. R. Fuller 
of the Gulf States Paper Co., Tuscaloosa, Ala., is Program 
Chairman. 

A feature of the meeting will be the visit to Chesapeake 
Corp. and Historical Williamsburg, Va., on September 28. 

The tentative technical program follows: 


September 26, 1951 


GENERAL SESSION 

Henry Vranian. 
Available Woody Raw Materials. 
Wood Harvesting Wastes Available. 
Wood Loss in Handling Systems. 
Conveying Systems. 
Checking Wood Quality. 
. Effect of Knives on Chip Quality. 
12-2:00 pm. LuNncu 
2:00 p.m. 

1. Wood Losses in Chipper Operation. 

2. Barking, Chipping Hardwood. 

3. Possibilities in Forest Management. 
Discussion Panel: Wood Utilization and Wood Room 
3:30 p.m. COooKING PROCESSES 

1. Coating Ingredients from Tall Oil. 

2. Effect of Bark in Sulphate Pulping of Slash Pine. 

3. Continuous Cooking. 


9:00 a.m. 


Be OM SNS 


September 27, 1951 


CooKING PROCESSES 
Cooking of Knots and Rejects. 
Odor Problems in Sulphate Pulping. 
Hard Cooking of Northern Wood. 
Discussion of Controls, Circulation and Indirect 
Heaters. 
5. Semichemical Pulping and Wood Species. 
6. Scandinavian Pulping Practice. 
12-2:00 pm. LuNcH 
2:00 p.m. Cooxine PROCESSES 
1. Cooking Hardwoods by the Sulphate Process. 
2. Neutral Sulphite Semichemical. 
Discussion Panel 


9:00 a.m. 


Boh 


53 A 


Container Testing Committee 


Charles Krebs of the Atlas Boxmakers, Inc., Chicago, IIl., 
Chairman of the Container Testing Committee, has called a 
meeting of the Advisory Group of this committee to be held 
at the Statler Hotel, Cleveland, Ohio, on Oct. 3, 1951, at the 
time of the meeting of the Industrial Packaging Engineers 
Association. 


Sixth Engineering Conference 


The Sixth Engineering Conference of the Pulp and Paper 
Industry will be held at the General Oglethorpe Hotel, Wil- 
mington Island, Savannah, Ga., on Oct. 15-18, 1951. 

Following is the program: 


Sunday, October 14 


6:30-9:00 p.m. RegisrraTrion (Sunrise Lounge) 


Monday, October 15 


8:30-9:30 a.m. ReaGisrraTion (Sunrise Lounge) 


9:30 a.m. GENERAL Session (Crystal Ballroom) 
G. H. Pringle, Mead Corp., Chillicothe, Ohio, Chairman 
Addresses of Weleome by G. W. E. Nicholson, Union Bag 
& Paper Corp., Savannah, Ga., and J. E. A. Warner, 
for Southern Paperboard Corp., Port. Wentworth, Ga. 


10:00 a.m. ENGINEERING ResearcH AND Macuine DrEsicn 


Session (Crysta] Ballroom) 
John D. Lyall, Armstrong Cork Co., Lancaster, Pa., Chavrman 


“A Study of the Calender,” by Eli Cowan, Consulting 
Engineer, Montreal, P. Q. 

“Capacity of Thickeners,” by Robert A. Nivison, Improved 
Paper Machinery Co., Nashua, N. H. 


11:30 a.m. Dara SuHuprs Sesston (Crystal Ballroom) 
Henry J. Perry, Paper Trade Journal, New York, N. Y., Chairman 
‘““A System of Gathering Data Sheets,” by Henry J. Perry, 
Paper Trade Journal, and R. T. Bingham, Technical 
Association of the Pulp and Paper Industry, New York, 
Nays 
12:00 LuNncHEON 
Engineering Division Committee Luncheons: 
Engineering Division and Machine Design Committee 
(Wilmington Room). 
Mill Maintenance and Materials Committee (Tower 
Room). 
Hydraulics Committee (Whitemarsh Room). 
Chemical Engineering Committee (Yacht Room), 


2:00 p.m. Mitt Desten anp Economic Aspects Session 

(Crystal Ballroom) 

Roland A. Packard, Consulting Engineer, South Hadley Falls, 
Mass., Chairman 

“Pump Difficulties in Pulp and Paper Mills,” by Parkman 
A. Collins and J. G. Rearick, Warren Steam Pump Co., 
Warren, Mass. 

Panel discussion of the “drop-leg problem” as applied to 
flat boxes under paper machine wires led by C. L. Clark, 
Clark & Vicaro, Bronxville, N. Y. Q 

“Mill Engineers Selection of the Paper Machine Drive, 
Part I,” by Roland A. Packard, South Hadley Falls, 


Mass., and Alfred N. Ball, E. B. Eddy Co., Ltd., Hull, 
Que. 


3:30 p.m. Discussion SEsstons 

A. ENGINEERING ReEsmARCH 
(Crystal Ballroom) 

John D. Lyall, Chairman 


AND Macuine Dzasren 


“Subcommittee Report on Centralized Control of Stock 
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High speed kraft fourdrinier with secondary headbox 


Systems” by L. A. Moore, American Coating Mills, 
Elkhart, Ind. 

“Subcommittee Report on Study of Hardness of Rubber- 
Covered Rolls and the Effect on Water Removal,” by 
K. W. Brenner, Eastman Kodak Co., Rochester, N. Y. 
(There will be a presentation on the use of the Pusey 
& Jones Plastometer and a discussion of various ways 
of measuring nip areas so that standards can be 
established.) 

“Subcommittee Report on Methods of Estimating Costs 
of Engineering Projects and Consideration of Indices 
that May Be Used,” by H. G. Ingraham, Chas. T. 
Main, Inc., Boston, Mass. 

“Subcommittee Report on Felt Tension in the Press and 
Methods of Its Measurement,” by G. E. Clink, Sandy 
Hill Iron & Brass Works, Hudson Falls, N. Y. 


B. CxemicaL ENGINEERING (Tower Room) 
J. R. Lientz, Union Bag & Paper Corp., Savannah, Ga., Chairman 


Progress Report on Digester Corrosion. 


C. Miri Drestan anp Economic Aspects (Yacht Room) 
Roland A. Packard, Chairman 


Discussion of the “Vacuum Drop Leg Problem”’ 


7:00 p.m. SourHerN BARBECUE (General Oglethorpe Hotel 
Grounds) 
Tuesday, October 16 
8:00 a.m. Dara Saeers Commirren Breakrast (Wilming- 


ton Room) 
Henry J. Perry, Chairman 


(All Chairmen and Secretaries of Committees are invited to 
attend this breakfast to discuss ways and means of ob- 
taining more data sheets.) 


9:00 a.m. Hyprautics Sessron (Crystal Ballroom) 


K. J. Mackenzie, Eastman Kodak Co., 


Rochester, N. Y., 
Chairman 


“A Shear Criterion for the Correlation of Hydraulic Be- 
havior of Paper Stock in Pumps, Pipes, Valves, and 
Flow Meters,” by Victor P. Head, Director of Hydrau- 
lics Research, Fischer & Porter Co., Hatboro, Pa. 

“Interim Report on Pipe Friction Studies at the University 
of Maine,” by Lyle C. Jenness, Head, Department of 
Chemical Engineering, University of Maine, Orono, Me. 

“The Distribution of Velocity Gradients of Paper Stock in 
Pipes,” by E. Hobbs and Geoffrey Broughton, Lowell 
Textile Institute, Lowell, Mass. 
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@¢ SAVE MONEY 


by using Bird Consistency Regulators 
to hold stock consistency where it 
belongs at all times. The product is 


uniform. No stock is wasted. 


Standardize on Bird Consistency Regu- 
lators wherever dependable, automatic, 
accurate control of stock consistency 
means a better product and better opera- 
tion — ahead of knotters and pulp screens, 
at thickeners before bleaching, at pulp 
drying machines, ahead of brown stock 
washers, at the Jordans, stuff chests, ma- 


chine chests, after centrifugal or plunger 


pumps. 


Your CUSTOMERS 
ARE BETTER SATISFIED 


because they know they can count on 
a full measure of performance. The 
Bird Consistency Regulator installa- 
tions pictured keep paperboard uni- 
form in caliper. More efficient, more 


economical converting is assured. 


For layouts and estimates, 
get in touch with 


BIRD MACHINE CO. 
South Walpole, Mass. 


THE BIRD CONSISTENCY REGULATOR 
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AES 


10:30 a.m. Srwam AND Pownr Session (Crystal Ballroom) 
C. J. Sibler, West Virginia Pulp & Paper Co., New York, N. ¥, 
Chairman 

“Materials and Design of Piping Systems for High-Pressure 
and High-Temperature Service,” by Eric A. Kerbey, 
Midwest Piping & Supply Co., St. Louis, Mo. 

“Gas Turbine Applications in the Paper Mill,” by W. C. 
Bloomquist, General Electric Co., Schenectady, N. We 


12:00 LuNcHEON 


Engineering Division Committee Luncheons: 
Steam and Power Committee (Whitemarsh Room). 
Electrical Engineering Committee (Tower Room). 
Drying & Ventilating Committee (Yacht Room). 
Materials Handling Committee (Wilmington Room). 


2:00 p.m. ExecrricaL ENGINEERING Session (Crystal 
Ballroom) 
Ray Foster, Champion Paper & Fibre Co., Canton, N. C., 
Chairman 
“The Power Requirements of Fourdrinier Sections,” by 
W. Mikelson, General Electric Co., Schenectady, N. Y. 
“The Application of Cables in Pulp and Paper Mills,” 
by A. O. Mortenson, St. Regis Paper Co., Pensacola, 
Fla. 


3:30 p.m. Discussion SussIons 


A. EecrricaL ENGINEERING (Tower Room) 
Ray Foster, Chairman 


“Preliminary Report on Power Requirements for Press 
Sections of Paper Machines,” by R. R. Baker, West- 
inghouse Electric Corp., East Pittsburgh, Pa. 

Discussion of Papers presented at the Electrical Engineer- 
ing Session. 


B. Sram anp Power (Crystal Ballroom) 
C. J. Sibler, Chairman 


“Cinder Collection,” by G. W. Bollinger, West Virginia 
Pulp & Paper Co., Charleston, 8. C. 

“Education of Power Plant Engineers,’ by M. F. Schnau- 
fer, Detroit Sulphite Pulp & Paper Co., Detroit, Mich. 


C. Hyprautics (Yacht Room) 
K. J. Mackenzie, Chairman 


Discussion of Papers presented at the Hydraulic Sessions. 


7:00 p.m. Gpt-rogrTHerR Party AND DinnER (General 
Oglethorpe Grounds) (Sponsored by Allied 
Industries) 


Wednesday, October 17 


9:00 a.m. Drying anp VentiLatinc Srsston (Crystal 
Ballroom) 


Marshall L. Barker, Beckett Paper Co., Hamilton, Ohio, 
Chairman 


“High-Pressure Driers,’” by Charles P. Spalding, Beloit 
Tron Works, Beloit, Wis. 

“Ventilation for Comfort of Personnel,” by L. G. Janett, 
J. O. Ross Engineering Co., New York, N. Y. 


10:30 a.m. Marnriars Hanpiine Session (Crystal Ball- 
room) 
A. P. Schnyder, Ebasco Services, New York, N. Y., Chairman 


“Woodmill Log Handling in the Pulp and Paper Industry 
on the West Coast,” by W. H. Rambo and H. A. DeRice, 
Industrial Plant Engineers, Portland, Ore. 
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“Wood Handling Methods in Pulp Mills of Eastern North 
Carolina and Virginia,” by C. L. Wills and C. L. Hilde- 
brand, Halifax Paper Co., Roanoke Rapids, N. C: 

“Pneumatic Conveyors,” by H. A. Stoess, The Fuller Co., 
New York, N. Y. 


12:15 p.m. Enernnertne Division LUNCHEON (Main Din- 
ing Room) 
Guest speaker to be announced. 


2:15 p.m. Mini Maintenance AND MATERIALS SESSION 
(Crystal Ballroom) 
H. F. Parker, New York & Pennsylvania Co., Lock Haven, Pa., 


hairman 


‘Use and Maintenance of Steel Sash in Pulp and Paper 
Mills,” by K. 8. Frazier, Detroit Steel Products Co., 
Detroit, Mich. 

“Blectrical Maintenance, Including Electronic Equipment,” 
by H. R. Meyer, Westinghouse Electric Corp., E. Pitts- 
burgh, Pa. 


3:45 p.m. Discussion SESSIONS 


A. Mitt MainrenaNnce AND Marerrats (Crystal Ball- 
room) 
H. F. Parker, Chairman 


“Maintenance of Insulation in Pulp and Paper Mills,” 
by Paul Corning, Rayonier Inc., Fernandina, Fla. 


B. Marertats HANpDLING (Tower Room) 
A. P. Schnyder, Chairman 


“Methods and Means of Delivering Pulpwood to the 
Mill Yard” 


C. Dryine AND VENTILATING (Yacht Room) 
Marshall L. Barker, Chairman 


“Translation from German of Application of the Laws 
of Drying and Ventilating to the Design and Operation 
of Pulp and Paper Machine Driers,” by Karl Schmitt. 


7:00 p.m. Dinner (Where you Will) 
Dinner of Chairmen and Secretaries of Engineering Divi- 
sion Committees (Yacht Room). 


Thursday, October 18 


9:00 a.m. Vistr to Mitt or tHe Union Bac & Paper 
Corp., Savannah, Ga. 


(Buses will leave Hotel at 9:00 a.m.) 


12:30 p.m. BarsBecur LuNcHEON at Mary Caper Gor 
Course (Guests of Union Bag & Paper Corp.) 


2:00 p.m. Vuisir ro MILL oF THE SOUTHERN PAPERBOARD 
Corp., Port Wentwofth, Ga. 


(Individuals who wish to return to the Union Bag & Paper 
Corp. mill for special department visits may do so.) 

Other plants that will be open to visitors will be the Herty 
Foundation Laboratory, Savannah, Ga.; Brunswick Pulp 
and Paper Co., Brunswick, Ga.; West Virginia Pulp & Paper 
Co., Charleston, 8S. C.; and the Macon Kraft Co., Macon, 
Ga. Individuals wishing to visit these plants should make 
advance arrangements with the management of these com- 
panies. 


Note: There is a swimming pool located on the grounds of the 
General Oglethorpe Hotel and the De Soto Hotel. Excellent golf 
facilities are also available. 
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LOOK WHAT 
CURLATION 
CAN DO FOR 


Photomicrographs of curlated 
and uncurlated pulp, showing 
how much curlation bends and 
twists fibers . . . changes fiber 
shape and diameter .. . yet, does 
not affect freeness. Any fiber 
bundles and dirt with the fibers 
are reduced by Curlator’s pat- 
ented rubbing and rolling proc- 
ess. Note in uncurlated photo- 
micrographs how straight and 
coarse the fibers are... then see 
how curlation curls and thins 
fibers. That’s why curlation 
makes a softer, more flexible, 
springier, smoother sheet. 


Curlated Bleached Sulphite 


ONLY CURLATED PULP Gives You (AAA MCcBR Clo l gs 


eee v Stronger! ¥ Cleaner! 
ALL These PLUS Qualities in Paper [RX yROaprREy 


The value of Curlators is now a matter of record. Developed to fill a 
definite need of the pulp and paper manufacturers, Curlators are now 
used by many of the leading paper companies. They are thoroughly 
engineered and precision built to give 


long and satisfactory service. 


WRITE today for more detailed information. 


cu RLATOR . 


: CESTER 10, NEW Yor y 


Bs 


; 
*5 Blossom ROAD 


#T. M. Reg.—Curlator Corporation, Rochester, N. Y. 


bot 
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PERSONAL MENTION 


Items About New and Old Tappimen 


OEE eee 


New TAPPI Members 


Lucien F. Barriere, Chief of Laboratory, North African 
Cellulose Co. “Cellunaf,” Algerie, 8. A., a graduate of the 
University of Bordeaux. ; 

Caleb Binns, Research Manager, Robert Fletcher & Son 
Ltd., Greenfield, nr. Oldham, England, a graduate of the 
University of London with a Ph.D. degree. 

Myron W. Block, Quality Control Supervisor, Stone Con- 
tainer Corp., Chicago, Ill., a 1935 graduate of the University 
of Arkansas. 

John Bonnett, Chemical Salesman, Monsanto (Canada) 
Ltd., Montreal, P. Q., Canada, a 1949 graduate of McGill 
University. 

Robert E. Bringman, Chief Chemist, St. Joe Paper Co., Port 
St. Joe, Fla., a 1948 graduate of the University of Wisconsin. 

Elmer R. Burling, Vice-President, Improved Paper Ma- 
chinery Corp., Nashua, N. H., a 1930 graduate of Massachu- 
setts Institute of Technology. 

Robert M. Carr, Assistant Engineer, Armstrong Cork Co., 
Arrowhood Plant, Fulton, N. Y. Attended Syracuse Univer- 
sity. 

Carl P. Caspari, Examiner, The Norwegian Patent Office, 
Oslo, Norway, a 1920 graduate of the Norwegian Technical 
University. 

Victor EH. Casper, Maintenance Superintendent, Moraine 
Paper Co., W. Carrollton, Ohio. 

Joseph D. Chadderdon, Chemist, Kalamazoo Vegetable 
Parchment Co., Parchment, Mich., a 1943 graduate of West- 
ern Michigan College. 

John C. Clapper, Research Assistant, Hollingsworth & Vose 
Co., E. Walpole, Mass., a 1943 graduate of Michigan State 
College. 

Damel L. Cleary, Assistant Paper Chemist, Moraine Paper 
Co., W. Carrollton, Ohio. Attended Ohio State University 
and University of Cincinnati. 

Burton Ix. Clifford, Special Research Sales Engineer, Union 
Bag & Paper Corp., New York, N. Y., a 1923 graduate of 
Bates College. 

Lows A. Dahlem, Engineer, Syndicat des Fabricants de 
Pates et Papiers de Pin Maritime Francais, Bordeaux, France. 

George F. DeLong, Chief Chemist, Hinde & Dauch Paper 
Co. of Canada Ltd., Toronto, Ont., Canada, a 1933 graduate 
of the University of New Brunswick. 

John A. Donahue, Technical Service Engineer, Hercules 
Powder Co., Kalamazoo, Mich., a 1948 graduate of Massa- 
chusetts Institute of Technology. 

Aarno J. Esila, Superintendent of Sulphate Pulp Mill, Ab 
Kemi Oy, Karihaara, Finland, a 1947 graduate of The Tech- 
nical University, Helsinki. 

Joseph J. Fiori, General Manager of Mill Operations, Stone 
Container Corp., Franklin, Ohio. 

Eugene M. Flint, President, Vapo Systems Co., Maywood, 
Ill. 

Gilbert Franck, Chemical “Engineer, Cartonneries de la 
Rochette, Paris, France, a 1950 graduate of College of Physics 
and Chemistry. 

Benjamin Grodman, Director, Central Testing Laboratory, 
Dept. of Purchase, City of New York, New York, N. Y., a 
1911 graduate of the College of the City of New York. 

Donald D. Hall, Manager of Materials Handling, The E. B. 
Eddy Co., Hull, P. Q., Canada, a 1930 graduate of Queens 
University. 
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Jesse M. Holderby, Manager, By-Products Div., Rhine- 
lander Paper Co., Rhinelander, Wis., a 1924 graduate of State 
University of Iowa with an M.S. degree. 

George F. Huber, Research Assistant, Keyes Fibre Co., 
Waterville, Me., a 1943 graduate of South Dakota State Col- 
lege. 

“ul arsden C. Hutchins, Research Chemist, American Cyana- | 
mid Co., Calco Chemical Div., Bound Brook, N. J., a 1949 
graduate of the University of Maine with an M.S. degree. 

Voitto W. Jarvi, Coating Superintendent, Falulah Paper 
Co., Fitchburg, Mass. 

Heinrich C. Jessen, Project Manager, Johns Manville Corp., 
New York, N. Y., a graduate of Technical University, Trond- 
heim, Norway. 

Wesley O. Johnson, Maintenance Engineer, Marathon 
Corp., Menominee, Mich., a 1942 graduate of the University 
of Wisconsin. 

Johannes Jung, Engineer-Manager, Biffar & Jung, Milten- 
berg/Maine, Germany, U. 8. Zone, a 1921 graduate of Poly- 
technic College, IImenau. : 

Alexander S. Kasser, Manager, Pulp Development Dept., 
Parsons & Whittemore, Inc., New York, N. Y., a 1928 gradu- 
ate of University of Sorbonne, Paris, and a 1932 graduate of 
University of Grenoble, France. 

Leo O. Lake, Chemist, Kalamazoo Vegetable Parchment 
Co., Parchment, Mich., a 1942 graduate of Western Michigan 
College. 

Ralph M. Leighton, Chief Chemist, Stowe-Woodward, Inc., 
Newton Upper Falls, Mass., a 1918 graduate of the University 
of Maine. 

Edwin F. Libby, Plant Engineer, West Virginia Pulp & 
Paper Co., Charleston, S. C. 

Walter J. Macey, Adhesive Chemist, St. Regis Paper Co., 
Oswego, N. Y. 

Ugo Mancin, General Manager, ‘Chatillon’ Societa 
Anonima Italiana per le Fibre Tessili Artificiali S.P.A., 
Milano, Italy, a graduate of the Politecnico College, Milano. 

James A. McLean, Assistant Superintendent, Great North- 
ern Paper Co., Madison, Me., a 1933 graduate of the Uni- 
versity of Maine. 

Peter J. Metz, Divisional Technical Supervisor, Western 
Waxed Paper Div., Crown Zellerbach Corp., San Leandro, 
Calif., a 1938 graduate of St. Norbert College. 

Donald F. Meyer, Assistant Director of Control Labora- 
tories, Central Paper Co., Inc., Muskegon, Mich., a 1949 
graduate of the University of Michigan. 

Julio Molleda, Student, New York State College of For- 
estry, Syracuse, N. Y., a 1946 graduate of Forestry College, 
Madrid, Spain. ‘ 

Thomas J. Muldoon, Project Leader, General Foods’ Central 
Research Laboratories, Hoboken, N. J., a 1942 graduate of 
St. Peter’s College. 

Robert Nivison, Jr., Sales Manager, Improved Paper 
Machinery Corp., Nashua, N. H. Attended the University 
of Maine. 

Waldo M. Orchard, G. D. Jenssen Co., Inc., Watertown, 
N.Y., a 1937 graduate of Acadia University, Wolfville, N.S., 
Canada. 

Frank W. Partsch, Vice-President in Charge of Boston Of- 
fice, J. O. Ross Engineering Corp., Boston, Mass. 

Morley E. Patterson, Kraft Pulp Mill Superintendent, Pa- 
cific Mills Ltd., Ocean Falls and Vancouver, B. C., Canada. 
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V Detailed knowledge of paper making .. . 
the result of a long and close association with the industry. 


SOLVAY has served the paper industry longer than any other 
alkali manufacturer! 


¥ Quality paper-making chemicals... 
dependable quality that assures you of chemical materials to 
meet your production specifications. 


vA specialized Technical Service .. . 
not just specialists in alkalies, but experts in paper-making! 
SOLVAY Technical Service is at your service—to help solve 
production problems; and to help prevent them. 


¥ Warehouses and stock points everywhere ... 
a nationwide group of supply points (backed by three manu- 
facturing plants) that reduces the delivery problem to a mini- 
mum, keeps your production running smoothly. 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES: 


Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroig * Houston 
New Orleans * New York * Philadelphia * Pittsburgh ¢ St. Louis * Syracuse 


Chemicals for the Paper Industry 


LIQUID CHLORINE 
Alkalies wb, Chemicals | c AUSTI C SODA eo 
“SODA ASH 


Soda Ast , te « Calcium Chloride « Sodium Bicarbonate « Specialty Cleansers « Sodium Nitrite 
° i ° tash e Chlorine « Potassium Carbonate + Calcium Chloride » Sodium Bicarbonate « Specialty C 
Bee iso csitonaie a Methano! « Ammonium Chloride » Formaldehyde 


Nytron « Ammonium Bicarbonate « Para-dichlorobenzene « Ortho-dichlorobenzene « Monochlorobenzene « 
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Ralph F. Patterson, Technical Director, Powell River Co. 
Ltd., Powell River, B. C., Canada, a 1942 graduate of McGill 
University with a Ph.D. degree. 

Frederick C. Paul, Chemist, Hudson Pulp & Paper Corp., 


Palatka, Fla., a 1922 graduate of Massachusetts Institute of 
Technology. 


Maurice H. Pickard, Technical Director, Pacific Coast 
Borax Co., Div. of Borax Consolidated Ltd., New Yorks Nee Yes 
a 1923 graduate of Tufts College. 

Julien O. Raick, Managing Director, Syndicat de la Cellulose 
Africaine, Brussels, Belgium, a graduate of Liege University, 
Belgium, and of Leland Stanford University, California. 

Avie C. Reece, Technical Service Representative, Buckman 
Laboratories, Inc., Memphis, Tenn., a 1948 graduate of Miss- 
issippi State College. 

William E. Roseveare, Research Associate, E. I. du Pont de 
Nemours & Co., Richmond, Va., a 1928 graduate of the Uni- 
versity of California with a Ph.D. degree. 

Joseph S. Scheuermann, Vice-President and Sales Manager, 
Converting Div., Bagley & Sewall Co., Watertown, N. Y. 

Vivian M. Smith, Acquisition Div., University of Georgia 
Libraries, Athens, Ga. 

William E. Soles, Assistant General Manager, Anglo-Cana- 
dian Pulp & Paper Mills, Ltd., Quebec, P Q., Canada, a 1935 
graduate of Queens University. 

Robert W. Stoertz, Control Laboratory Director, West Vir- 
ginia Pulp & Paper Co., Charleston, 8. C., a 1938 graduate of 
Pennsylvania State College. 

Wolfgang von Spiegelfeld, Secretary and Export Manager, 
Paul F. Marxov, Inc., New York, N. Y., a 1937 graduate of 
the University of Vienna. 

James R. Wall, Senior Research Chemist, Aluminum Co. of 
America, E. St. Louis, IIll., a 1926 graduate of the University 
of Illinois. 

Eugene J. Ward, General Sales Manager, Cameron Machine 
Co., Brooklyn, N. Y. Attended New York University, 
Polytechnic Institute of Brooklyn and Hofstra College. 

David F. Williams, Assistant Chief Chemist, Champion 
Paper & Fibre Co., Houston, Tex., a 1941 graduate of the 
University of Colorado. 

Richard D. Zirker, District Representative, Shell Chemical 
Corp., Portland, Ore., a 1941 graduate of U. 8. Naval Acad- 
emy. 


TAPPI Notes 


Denton Anderson, formerly of the Snyder Chemical Co., is 
now Asst. Vice-President, Flax Corp., Hartford, Conn. 

Sydney Annett, formerly of Monsanto (Canada) Ltd., is 
ae in the Sales Dept., Lignosol Chemicals Ltd., Quebec, P. 
Clarence G. Bennett, formerly of the Paterson Pacific Parch- 
ment Co., is now Director of Product Development and Con- 
sumer Research, Pacific Coast Foil Co., Division of Jorgenson 
«& Co., San Francisco, Calif. 


Herman L. Berg, formerly of Bulkley, Dunton Pulp Co., is 
now Engineer for the Sveen-Pederson Sales Corp., Long 
Island City, N. Y. 

Per Bro, formerly student at Yale University, is now In- 
structor in Chemical Engineering, Clarkson College of Tech- 
nology, Potsdam, N. Y. 

Miss Chung Ying Chu, formerly student at the University 
of Maine, is now in the Research Division, International Paper 
Co., Glens Falls, N. Y. 

Cliff R. Crawford, formerly Vice-President of Shartle Bros. 
Machine Co., is now President of the Black-Clawson Co., 
Hamilton, Ohio. 

Le Roy S. Diffenbach, of the Hercules Powder Co., has been 
transferred from Wilmington, Del., to the P.M.C. Depart- 
ment, Holyoke, Mass. 
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Paul Easton, formerly of the Bulkley, Dunton Pulp Co., is 
now Vice-President and Sales Manager, Sveen-Pederson Sales 
Corp., Long Island City, N. Y. 

Miss Lois V. Hans, formerly of the St. Regis Paper Co., is 
now Technologist at the Philadelphia Quartermaster Depot, 
Philadelphia, Pa. 

Fred Herbolzheimer, Jr., formerly of the Marinette Paper 
Co., is now Asst. Superintendent, Pulp Preparation Dept., 
Scott Paper Co., Chester, Pa. 

Walter W. Holland, formerly of the Quebec North Shore 
Paper Co., is now Manager of Production, Oxford Paper Co., 
Rumford, Me. : 

K.M. Paul Hsi, formerly of the St. Regis Paper Co., is now 
Engineer with Roderick O’ Donoghue, New York, N. Y. 

Miss Gloria E. Hunter, formerly student at the College of 
Forestry, Syracuse University, is now with the Dixie Cup Co., 
aston, Pa. 

Ingmar Jaatinen, formerly of Ahlstrom O/Y is now with 
O/Y Toppila, Oulu, Finland. 

Alfred E. Johnson, formerly of Consolidated Machine 
Tool Co., is now Technical Supervisor, Curlator Corp., Roch- 
ester, N. Y. 

Stuart E. Kay, is now Vice-President of the International 
Paper Co., New York, N. Y. 

Richard H. Laftman, formerly of the National Container 
Corp., has retired and is now living in Saltzjo-Duvnas, Swe- 
den. 

John R. Leggett, formerly of the Barrett Div., Allied Chem. 
& Dye Corp., is now Engineering Assistant, The Hudson Pulp 
& Paper Corp., Palatka, Fla. 

Homer D. Martindale, formerly President of the Black- 
Clawson Co., Hamilton, Ohio, is now Chairman of the Board 
of Directors. 

J. O. Mason, formerly Vice-President of the Mead Corp., 
Chillicothe, Ohio, is now Consultant for the Company. 

James C'. Morris, is now Vice-President of Production, The 
Ohio Boxboard Co., Rittman, Ohio. 

Robert W. Pattison, formerly of Cellulose Fibres, Inc., is now 
President and General Manager of Cellulose Pulp Products, 
Inc., N. Wilbraham, Mass. 

Arthur Patureau, formerly of Fischer & Porter Co., is now 
Staff Engineer, Valve Division, Minneapolis-Honeywell 
Regulator Co., Philadelphia, Pa. 

Alfonso Rugerio, formerly student at the Institute of Paper 
Chemistry, is now Secretary of Cia Industriel Papelera Pob- 
lana S. A., Puebla, Mexico. 

Gabriel T. Turula, formerly of the American Coating Mills, 
is now Quality Control Supervisor and Chemist, Empire Box 
Corp., Stroudsburg, Pa. 

Curtis S. Walseth, formerly of the Union Bag & Paper Corp., 
is now in the Research Department, Pulp Division, Weyer- 
haeuser Timber Co., Longview, Wash. 


* * * 


John L. Larson, Vice-President, has succeeded Sydney 
Steel as the official representative of Fischer & Porter Co., 
Hatboro, Pa., in the Technical Association. 

D. H. Gleaves, official corporate representative of the Na- 
tional Gypsum Corp. in TAPPI, has moved his office from 
Clarence Center, N. Y., to Box 1528, Mobile, Ala. 


Industry Notes 


Carl Schleicher & Schuell Co., manufacturers of analytical 
and filter papers, has moved from New York City to Keene 
N.H. Russell J. Eddy, President, is a member of the Tech- 
nical Association. 


* * * 


The Tremont Lumber Co. offices have moved from 307 N. 
Michigan Ave. to 1 N. La Salle St., Chicago 2, IIL. 
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len | f in a fine product reflects 


experience and skills of its makers. 
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VALUE in Fourdrinier wires is a matter ot 
record.. - paper quality and production records 
in mills throughout America reflect the fact that 


Appleton Wires are Good Wires! 


+ APPLETON WIRE WORKS, INC. 
APPLETON + WISCONSIN 
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Arrangements have been made to manufacture a limited 
line of Shartle Bros. Machine Co., Middletown, Ohio, stock 
preparation equipment in Italy. The equipment which in- 
cludes Hydrapulpers, Hydrafiners, Jordans, screens and re- 
placement parts will be manufactured from American draw- 
ings by Fabbrica Macchin 8.P.A., Naples, Italy. Milos 
Krofta is the Black-Clawson representative in Milan, Italy, 
for Austria and Italy. 

GC. R. Crawford, new President of Black-Clawson, has been 
re-elected Director of the British subsidiary, B-C Interna- 
tional, Ltd., London, England. 


* * * 


Thirty members of the graduating class of the Pulp and 
Paper Course, New York State College of Forestry, visited the 
plant of the Sandy Hill Iron & Brass Works at Hudson Falls, 
N. Y., on May 7. The paper machine in the College of For- 


Members of the pulp and paper graduating class of the 


State College of Forestry, Syracuse, N. Y., visiting the 
Sandy Hill Iron and Brass Works 


estry laboratory was made by Sandy Hill. Following a tour 
of the machine shops and other parts of the plant the students 
watched a demonstration of the Peppy Peeler. In the even- 
ing the students were guests of Sandy Hill at a dinner given at 
the Queensbury Hotel. Brief talks were given by Vance P. 
Edwardes, Consultant, Corinth, N. Y., A. B. Copping, Inter- 
national Paper Co., Palmer, N. Y., and George Clossay, 
Marinette Paper Co., who were invited guests. 


* * * 


Copies of the A B C’s of C M P are obtainable from the Na- 
tional Production Authority, U. 8. Department of Commerce, 
Washington, D.C. The basic theory upon which C M P is 
designed is that three basic metals—steel, copper, and alumi- 
num are the keys to industrial production. If these three 
materials are allocated to the extent of the available supply 
and production schedules for manufactured products are set 
up in harmony with the allotments of the three controlled ma- 
terials, the other noncontrolled materials will be in sufficient 
supply to meet these production schedules. Supplies of 
controlled materials are authorized by an allotment proce- 
dure. All other materials necessary to complete the author- 
ized production schedules are to be procured on special DO- 
Ratings with allotment numbers or symbols. 

These DO-Ratings are used only by producers of products 
in which steel, copper, or aluminum are incorporated and only 
to the extent needed by them to produce an authorized pro- 
duction schedule. 

Following is the ranking in priority: (1) NPA Directive, 
(2) NPA Allotment, (3) DO with Allotment Number, and 
(4) DO-Rating. 
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Special authorization from the NPA is required before any 
public or private construction project requiring more than 25 
tons of steel can be started. 


* * * 


For the period of October, 1950, through March, 1951, paper 
and paperboard production was 13,280,000 tons, based on 
preliminary estimates. This tonnage is almost equal to the 
production of all of 1939. Production is pushing close to an 
annual rate of 27 million tons. 


* * * 


Starting in May the Defense Production Administration is- 
sues a weekly bulletin called the Defense Production Record 
which summarizes orders, regulations, and other activities of 
the government defense production agencies. Copies may be 
obtained from the Superintendent of Documents, Govern- 
ment Printing Office, Washington 25, D. C., at $2.50 per year. 


ea ack 


Ernest F. Trotter, Editor of Printing Magazine indicated 
recently that he believes that more paper will be made and 
sold in rolls in the future, because of the printers’ necessity for 
reducing unit costs by getting the advantages of webbed press 
speeds. 


* * * 


The Canadian pulpwood harvest East of the Rockies during 
the year ending May 31, 1951, totaled more than 12 million 
cords, a record high, which is about 9% higher than the previ- 
ous peak in 1947-48. 


ee ee 


The Senate is considering a bill S. 1472, introduced by Sen- 
ator Kefauver, which would encourage the prevention of wa- 
ter pollution by allowing amounts paid for industrial waste 
treatment works, as defined in Section 10c of the Water Pollu- 
tion Control Act, to be amortized at an accelerated rate (60 
months) for income tax purposes. 


* * * 


The second edition of the “‘Dictionary of Paper’ is to be 
published August 1, 1951. Copies may be purchased from 
the American Paper and Pulp Association, P. O. Box 498, 
Appleton, Wis., at $6.50 each. 


* * * 


Through May 7, 1951, the pulp and paper industry files 141 
applications for certificates of necessity in the amount of 746 
million dollars. Applications for 32 have been approved, and 
although the original request was for 352 million dollars, the 
applicants were eligible for only 209 million dollars, a 59.4% 
certification. 


* * * 


The record March production of domestic wood pulp indi- 
cates an annual rate of production of 16,300,000 tons, while 
waste receipts and consumption were both at high levels. 
On the basis of recent consumption rates, it will take 17,700,- 
000 tons of wood pulp to make 27,000,000 tons of paper and 
board. The A.P.P.A. Monthly Statistical Summary points 
out that this is an amazing record of wood pulp production and 
it has been the mainstay of the record production of paper and 
board. 


* * * 


The 1950 receipts of wood pulp from Europe, in short tons, 
from countries of origin are as follows: Sweden, 399,320; 
Finland, 205,881; Norway, 28,957; Russia, 9773; Austria, 
20,467; Italy, 551; Czechoslovakia, 2597; France, 120; 
Germany, 957; Netherlands, 15; Switzerland, 265, Total 
ages The total for the first four months of 1951 is 181,- 
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In 1938 the rates for mailing books was 1.5 cents, the same 
as for reading matter in the second-class rates. Subsequently 
the rate on books has been boosted three times. The rate 
now is 8 cents for the first pound and 4 cents for each addi- 
tional pound. This compares with magazines which are still 
at 1.5 cents under second class. Under the recent authoriza- 
tion from the Interstate Commerce Commission for a self- 
supporting parcel post of the fourth class, it appears that 
books will be charged at a ten and five rate and even more if a 
zonal basis is used. 


* * * 


At the meeting of the National Association of Magazine 
Publishers, Donald G. Shook, Deputy Director, NPA Forest 
Products Bureau, indicated that paper supplies for 1951 will 
be as great as they were in 1950. He pointed out that the 
NPA is not seeking limitation orders on paper. 

A program of reduction in waste in newsprint consumption 
is the most practical and effective method to avoid placing 
newsprint under government limitation orders. Advisory 
committees are studying possible regulations of basis weight 
limitations but, further meetings will be held before final ac- 
tion is taken on setting weight specifications. The 10% set 
aside ordered by the government to fill essential government 
needs has been just about offset by a 10% increase in paper 
production. 

For printers, the ink situation is not too stable because of 
certain chemical shortages. There is no readily available 
substitute for resorcinol used in inks. The ink industry 
claims that it is getting only 40% of the amount it orders of 
this material. 


* * * 


Fiber container manufacturers are using the present period 
to rebuild inventories in anticipation of a heavy fall demand. 
The production in most areas is on a normal one-shift basis. 
NPA reports that paperboard production is up 20% over the 
1950 rate and estimated that 12,700,000 tons of paperboard 
will be produced this year. The output of container board 
this year will be about 6,800,000 tons, or 1,200,000 tons over 
the 1950 level. Adhesives and tops are in good supply but 
supplies of stitching wire, of which the industry uses 2000 tons 
per quarter, are tight. 

Representatives of the Quartermaster General, responsible 
for procurement of containers for all service branches, re- 
ports that military needs for fiber containers are being met 
without difficulty, although occasional shortages of clothing 
boxes have developed. 


* * * 


Ninety thousand tons annually of liquid sulphur dioxide 
will be available to Canadian papermakers when Canadian 
Industries, Ltd., finishes a plant now being erected at Copper 
Cliff, Ont., to produce off-gases from International Nickel 
Co.’s new oxygen flash smelter. The plant is expected to be 
completed in 1952. The process was developed by C.I.L. in 
1932 but was not economic until the Nickel Co.’s oxygen 
blast, flash smelting process made high concentration stack 
gases available. 


* * * 


A grant of $49,867 has been made to the Research Founda- 
tion of the State University of New York by Chemical Bark- 
ing Research Project to investigate chemical treatment of liv- 
ing trees. 

Chemical Barking Research Project is a nonprofit organiza- 
tion sponsored by the International Paper Co., Penobscot 
Chemical Fibre Co., St. Croix Paper Co., American Smelting 
and Refining Co., P. H. Glatfelter Co., Brown Co., Hollings- 
worth & Whitney Co., Oxford Paper Co., Eastern Corp., West 
Virginia Pulp & Paper Co., H. E. Brinkerhoff, and W. S. 
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Bromley of the American Pulpwood Association are Treasurer 
and Secretary, respectively, of the Project. Work will be 
carried on at the Adirondack Forest properties of the Univer- 
sity for one year. ; 

The general purposes of this study are to ascertain the im- 
portant factors affecting the loosening of bark of living trees, 
how these factors affect the tree and the loosening of the 
bark, the physiological and chemical effects of toxic agents 
applied to the tree, and the application of data from these 
fundamental studies to the development of simple, efficient, 
and controllable techniques in forest operations. 


* * * 


Analytical measurements, 585 Main St., Chataham, N. J., 
is marketing a pocket-size pH meter in a plastic case with 
batteries. The scales read from pH 2 to 12, with claimed ac- 
curacy of pH0.1. ; 


* * * 


Production of wood pulp by solvent (triethylene glycol) ex- 
traction of lignin from wood is under study by the Weyer- 
haeuser Timber Co. Early results indicate higher yield than 
by present methods. Glycol recovery is necessary to make 
the process economic. The process was discovered by Bror L. 
Grondal and Piotr Zenczak at the University of Washington 
and its commercial development is being supervised by Re- 
search Corp. 


* * * 


The Lowell Textile Institute, Lowell, Mass., has established 
the Lowell Textile Institute Research Foundation to encour- 
age and administer research sponsored by industry and gov- 
ernment at the Institute. The foundation personnel and the 
Institute faculty will jointly constitute a staff available for 
investigating problems involving physics, chemistry, biology, 
engineering, and industrial economics in the fields of paper, 
textiles, leather, and related areas of interest. 


* * * 


Replacement of old western hemlock and Douglas fir with 
second growth trees is said by B. T. Briggs, of Rayonier, Inc., 
research department to result in higher yields in pulp by both 
unit weight and volume measure. In comparing results of 
tests with sapwood and heartwood, Dr. Briggs found both at 
the Forest Products Laboratory and his own laboratory that 
there was roughly a 5% higher yield of pulp from sapwood 
than from heartwood by the sulphite process. In the kraft 
process, the results were about the same. (There is more 
sapwood in second growth in ratio to heartwood than in old 
growth.) 


* * * 


Cementing techniques for Lustrex styrene moldings are de- 
scribed in a 13-page booklet prepared by the Plastics Division, 
Monsanto Chemical Co., Springfield, Mass. The bulletin 
pays special attention to types of cements, cement viscosity, 
methods of application, and precautions where advisable. 
Also covered are bonding of styrene to such porous surfaces as 
paper, wood, and cork. Copies of the bulletin are available. 


* * * 


The machinery and equipment of Schorsch & Co., Inc., pa- 
per bag manufacturers of Bronx, N. Y., have been acquired by 
the Equitable Paper Bag Co., Long Island City, N. Y. 


* * * 


Olin Products Co., Inc., has been organized to distribute 
Olin Cellophane in the packaging field. James L. Spencer has 
been appointed Vice-President and Sales Director. Mr. 
Spencer was formerly with the Industrial Tape Corp., subsidi- 
ary of Johnson & Johnson. 
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Quality conscious paper mill superintendents know 
from experience that chlorination, engineered to their 
stock or white water requirements by Wallace & 
Tiernan, effectively eliminates such slime-induced 
troubles as pin holes, slime spots, and poor sheet 
formation. 


Such results — which have saved up to 400 dollars per 
day in many mills—are possible because chlorination 
kills the organisms that cause slime. It may be used 
alone on the fresh water supply, or together with chlo- 
ramines or other corrective chemicals on the white 
water, for effective slime control in such key spots as 
the showers, screens, deckers, and at many other points. 


Wallace & Tiernan Chlorinators are particularly effec- 
tive in slime control work because they are especially 
designed from over 35 years’ experience to give low 
cost, efficient performance. 


For a survey on the chlorination needs of your mill 
without obligation, call your nearest W & T Represent- 
ative now and start your plant on the road to slime 
free operation. 


The five greatest receptions in terms of the weight of paper 
dropped in the New York City canyons are as follows: Gen- 
eral Douglas MacArthur (April 20, 1951), 3249 tons; Douglas 
Corrigan (Aug. 5, 1938), 1850 tons; Howard Hughes (July 
15, 1938), 1800 tons; Charles A. Lindberg (June 13, 1927), 
1750 tons: and the American Legion parade (Aug. 30, 1947), 
985 tons. 


Seek ee 


Several organization changes have been made in the Sandy 
Hill Iron & Brass Works, Hudson Falls, N. Y. O. John 
Mills, formerly Sales Manager, is now Assistant to the Presi- 
dent. J. Walter Juckett is General Manager. Nils Klyk- 
ken, who came from Kamyr A/B in Oslo in April, is Manager 
of the Pulp Machinery Division. Foster P. Doane is Asst. 
Vice-President. John W. Crocker is Chief Engineer. W. O. 
Hisey has been named Vice-President. Loren G. Gallup is 
Asst. Vice-President. George E. Clink is now Sales Manager 
and Associate Chief Engineer. 


O. John Mills, Sandy Hill Joseph Morningstar, 


Tron and Brass Works Morningstar-Nicol, Inc. 


* * * 


Morningstar-Nicol, Inc., manufacturers of starches, dex- 
trines, and adhesives opened its 100th Anniversary year on 
May 1. Joseph Morningstar succeeded his father as Presi- 
dent in 1916. Under his management Paisley Products, Inc., 
was established in 1980, and in 1938 Aroostook Potato Prod- 
ucts was founded at Houlton, Me. Associated with Mr. Morn- 
ingstar are his two brothers, Robert P. and Thomas, and one 
nephew Joe Barry Morningstar. To mark the 100th Anniver- 
sary the company has put into effect a profit-sharing plan to 
benefit all employees with two or more years of continuous 
service. 


* * * 
Fred C. Boyee was re-elected to serve his 18th consecutive 
year as President of the D. J. Murray Mfg. Co., Wausau, Wis. 


A. W. Plier was elected Vice-President and General Manager. 
The company has 375 employees. 


* * * 
R. E. Greenfied, General Superintendent of A. E. Staley 


Manufacturing Co. since 1946, has been elected Vice-President 
in charge of manufacturing operations. 


* * * 
Johns-Manville Corp., 22 East 40th St., New York 16, 


N. Y., has issued a 4-page folder on Super Block Insulation 
for light-temperature insulation. 


* * * 


National Starch Products, Inc., 270 Madison Ave., New 
York 16, N. Y., has issued a leaflet entitled “The Amazing 
Versatility of Starch for Paper Making.” ‘ 
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Infileo, Inc., manufacturers of waste and sewage treating 
equipment has completed the removal of its executive and en- 
gineering offices from Chicago to Tucson, Ariz. Infilco’s 
factories and laboratories remain at Chicago. 


* * * 


G. D. Jenssen Co., Inc., has announced that A. H. Lund- 
berg of Seattle, Wash., has resigned as West Coast representa- 
tive of the company. All company business will be handled 
directly from the head office of the company in Watertown, 
N. Y. It is expected that a new West Coast representative 
will be named soon. 


4 ein ok 


Leland H. Burt has been named supervisor of product de- 
velopment for the Cellulose Products Department of Hercules 
Powder Co. He has been supervisor of C M C development 
for the past two years. In his new position he will devote his 
efforts to various water-soluble products, including cellulose 
gum (C M C), on which he has been specializing during his 
association with Hercules. 


* * * 


The Hauser-Stander Tank Co., Cincinnati, Ohio, has dis- 
tributed a very interesting booklet “This Great Age,”’ which 
deals with the use of wood in making tanks. The booklet 
was prepared by the National Wood Tank Institute of Chi- 
cago. 


* * * 
J. M. Huber Corp. is now shipping paper coating and filler 


clays in shipping sacks that have been deaerated. After pass- 
ing through Huber’s deaerating equipment, the clay bags are 


Unit loads make Huber clay shipments easy to handle 
and cut down freight car handling time 


normally stacked in unit loads of 3000 pounds on fiberboard 
sheets, with bags held in place by adhesives. Freight cars 
are loaded at Huber plants in patterns best suited to the cus- 
tomer’s unloading facilities. Field reports indicate that ship- 
ments arrive in excellent conditions and that deaeration saves 
about 20% in storage space. 
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An installation of new box-type dryer 
frames on a book and bond machine COM- 


PLETELY SANDY HILL DESIGNED AND BUILT. 


Completely Designed 


A high speed tissue machine giv- 
ing highly satisfactory service, 
and, at right, partially erected 
machine-glazed board machine, 
both COMPLETELY SANDY HILL 
DESIGNED AND BUILT. 


HILL DESIGNED AND BUILT. 


Press section ofa completely 
new machine recently put in 


operation. COMPLETELY SANDY 


Modern as today, and fresh 
from Sandy Hill drafting boards is 
this machine, operating on high grade specialties 


COMPLETELY SANDY HILL "DESIGNED AND BUILT. 


nd 
Built by Sandy Hill 


PRODUCING good papers week after week in 
many large and small mills throughout the 
industry are COMPLETE paper machines 
DESIGNED AND BUILT BY SANDY HILL. 


These machines and their superlative records 
for continuous trouble-free operation, are 
evidence of the established importance of 
Sandy Hill in the industry. 


Another gratifying indication that Sandy Hill 
is doing a real job is the growth of the Sandy 
Hill organization. Today Sandy Hill’s per- 
sonnel of experienced engineers and skilled 
craftsmen numbers ten times what it did 
only 15 years ago. 


When you start to plan changes in your mill, 
then is the time a Sandy Hill sales-engineer 
can be of great service whether it be a com- 
plete machine or a minor piece of specialty 
equipment. 
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Sandy Hill’s new Brochure of Pulp and Paper 


—— ry 


| Making Machinery is available on request 
4 


$$ ff)» $$ — $n tt tf] 


Machinists and Founders poe &, in oe and ‘Puls Mill Meciines 


Pulpers or Kneaders, Voith 
Thickeners 

Quick Opening Gate Valves 
Bertrams Flow Distributors 
Bertrams Shakes 


Manufacturers of 
Adjustable Cylinder Vats 
Cylinder Paper Machines 
Pulp Grinders 

Dandy Roll Drives 
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Castings 

Bleaching Equipment 
Scofield Felt Conditioners 
Cleveland Type Bearings 
Shaker Screens 


Neilson Slice 

Feltless Wet Machines 
“Selective’’ and Corner Drives 
Fourdrinier Paper Machines 
‘‘Packer’’ Screens 
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In drilling for petroleum, producers have to use large 
quantities of semifluid special needs to carry away drill cut- 
tings to keep the drill bit from overheating and to seal off any 
geological faults in the rock deep down in the hole. 

The sulphite waste liquor by-product, which the Marathon 
Corp. markets, is a dispersant—a chemical that keeps the 
mud at the desired consistency. A major advantage claimed 
is that this material does not break down under the heat 
and pressure often found in deep drillings. Up to half a box 
car of the material is sometimes required for a deep well. 


semen eck 


A Power Factor Visualizer (SA-6739) that presents a simple 
explanation of the use of capacitors in solving low power factor 
problems is available from the Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa. It is prepared in the form of a 
slide rule type chart and makes it possible to follow a hypo- 
thetical case involving low power factor and shows how the 
installation of capacitors can solve this. Capacitors provide 
ereater capacity from existing electrical systems; better volt- 
age conditions; improved motor performance through in- 
creased voltage; lower current and reduced line losses; de- 
creased transformer losses, and more effective use of lighting 
equipment through higher voltage. 

Westinghouse also has issued a new Industrial Lighting 
booklet (B-4727). 


ge 


The Philadelphia Quartz Co., Public Ledger Bldg., Phila- 
delphia 6, Pa., is celebrating 120 years of continuous busi- 
ness. In July, 1831, Joseph Elkinton opened a soap and can- 
dle factory in Philadelphia. In 1858 he experimented in the 
use of silicate of soda in soap manufacture and found that the 
washing action was improved. In 1864 a large factory was 
built in Philadelphia to manufacture silicates and the Phila- 
delphia Quartz Co. was established to supply these products 
to other soap manufacturers. At the beginning of the cen- 
tury the acceptance of the corrugated box as a shipping con- 
tainer resulted in utilizing silicates as adhesives. This led to 
the building of a new plant in Chester, Pa., to make silicate of 
soda. 


OEE 


Tests recently completed by Consolidated Water Power and 
Paper Co. at its Biron mill may bring the sulphite pulp indus- 
try a step closer to its conservation goal of reducing stream 
pollution from spent liquor. 

The purpose of the tests was to learn whether sulphite liquor 
can be effectively pressed out of pulp instead of being washed 
out. Technical men and engineers are now trying to find 
practical ways of using what these experiments showed. 

Collecting the spent liquor for treatment is the first step in 
any process to cut pollution. Sugar in the liquor is what 
harms fish, so the problem is to collect the most sugar.and the 
least water. If a mill can collect a larger share of its spent 
liquor at full strength, it can cut pollution that much more ef- 
fectively. 

When sulphite pulp comes from the digester process, the 
spent liquor that it contains is normally allowed to drain. 
Then the liquor remaining in the pulp is washed out with wa- 
ter. When the wash water becomes too dilute for effective 
processing, it can no longer be collected and has to be flowed 
to the stream. 

In the recent Biron tests, sulphite pulp made at Consoli- 
dated’s sulphite mill here was put through some large presses 
that are part of another process. After all the liquor possible 
has been pressed out at full digester strength, the sulphite pulp 
has to be diluted with water and washed to get out the remain- 
ing liquor. This added step uses up time and costs. 

Results of the Biron tests show that by pressing, it is pos- 
sible to collect a higher percentage of the sugars and other gol- 
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ids with a minimum of water. Consolidated’s technical staff 
is now trying to devise ways that will permit using the pres- 
sure-extraction method at costs that will not be excessive. 


* *x * 


May, 1951, was the Fiftieth Anniversary of the Samuel M. 
Langston Co. There were a number of celebrations in honor 
of this occasion but the largest was the Open House, Sunday, 
May 20. This Open House was for the employees, their fami- 
lies and friends. With employment at an all-time high of 


“Open House,’ May 20, 1951, Samuel M. Langston Co., 
Camden, N. J. 


351, about 307 employees attended, with a total attendance of 
1410. It made it possible for the employees to show their 
families where they work, what they do, and the types of 
machinery the company builds. For those who attended the 
last Open House there was the opportunity to see the addi- 
tions to plant and office that have been made in the last few 
years. 


PS Ey aes 


The Grasselli Division of du Pont has developed a product 
called Quilon, a stearate chronic chloride. It can be used in 
the manufacture of water-repellent paper for low-cost wrap- 
pings such as for ice and fresh vegetables and poster paper for 
outdoor signs. One pound of Quilon will produce a strip of 
water-repellent paper 3 feet wide and a mile long. 


* * * 


A new double-row tree planter designed and built by Ne- 
koosa-Edwards. Paper Co. is now operating in the company’s 
central Wisconsin timber holdings. It is shown in the accom- 
panying photograph planting trees near Big Flat in Adams 
County. 

Outstanding feature of the new machine is that it plants two 
rows of trees at the same time whereas other standard tree 
planting machines are designed to set out only one row at a 
time. In designing and building the machine, Nepco forestry 
crews made use of two standard Lowther planting rigs 
mounted side by side on the rear of an International TD6 cat- 
type tractor. 

Another important advantage results from mounting the de- 
vice in such a manner that the entire mechanism and planting 
crew can be instantly elevated by hydraulic jacks for speed 
and efficiency in turning around at the end of the field. Other 
standard planters operate on a trailer principle and require 
more time and room for the wide arc in turning around. 

On the first eight-hour trial run of the new planter, 24,000 
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ARMSTRONG 


PRODUCTS 


FOR BETTER PAPER MILL PERFORMANCE 


SPECIAL TRAPS 
FOR DRYER DRAINAGE 


Better Performance, 
Low First Cost, 


Low Maintenance. 


USE of an individual Armstrong trap on 
each paper machine dryer insures quick removal 
of condensate, air and incondensible gases at any 
pressure, provides higher operating temperatures. 
The cost is far less than for more elaborate systems 
and the special new Armstrong paper machine 
trap gives you long life with low maintenance. 
Quality is guaranteed. 
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BULLETIN NO. 205 ie 


explains why you can depend on 


@ee 
Armstrong paper machine trap perform- 


ance. Send for a copy. 


MOISTURE CONTROL SYSTEM 
FOR PAPER MACHINES 


Automatically 
maintains 

very uniform 
sheet moisture 
content af any 
desired percent 


THIS control maintains much more 
accurate sheet moisture content than is possible 
with hand control or constant steam pressure. 
It detects moisture content changes as the sheet 
‘passes over an “indicating dryer” and then varies 
steam pressure on the entire machine to com- 
pensate for the moisture variation. 


BULLETIN NO. 196 » 


... tells how the Moisture Control works, 
explains the specially designed compo- 


nents, lists the advantages. Send for 
your copy, 
905 Hoffman Street 
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INDIVIDUAL DRYER TEMPERATURE 
CONTROL FOR PAPER MACHINES 


Automatically maintains 
dryer temperature 
at any point 
from 100°F to 250°F 


THIS control mixes air with steam to 
maintain relatively cool wet end dryers. This 
prevents the sheet from sticking to the dryer 
surface and avoids curl or cockle due to over- 
drying on one side. The rest of the machine 
Operates at maximum temperature. 


BULLETIN NO. 187 » 


. explains the Control and its advan- 
tages. Write for a free copy. 


STEAM HUMIDIFIERS FOR 
PAPER STORAGE 


Automatically adds 
moisture to maintain 
; any desired 

relative humidity 


ARMSTRONG Steam Humidifiers pre- 
vent the headaches caused by moisture loss from 
paper in storage; eliminate printing and 
converting problems. They connect into exist- 
ing steam systems in much the same way as unit 
heaters, are economical, accurate, quiet, dripless. 
A size and type for every requirement. 


BULLETIN NO. 1772) 


. .. discusses relative humidity, gives 
data and prices on Armstrong Humidi- 
fiers, explains hookups, selection, etc. 
Send for your copy. 


MACHINE WORKS 
¢ Three Rivers, Michigan 
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trees were set out. This nearly doubles the number usually 
planted with single-row models. When the crew becomes bet- 
ter familiarized with the new machine, it is expected that the 
planting rate will be further increased. 

The new machine will enable Nepeo foresters to plant more 
trees at a lower cost. Two single-row planters require two 
tractors and six men for planting. It is expected that four 
men and one tractor can accomplish the same job with the new 
planter. 


The new Nekoosa Edwards tree planter 


Several years ago, the first single-row tree planting ma- 
chines were developed and tested on Nekoosa-HEdwards lands. 
The new machine is another example of the technical progress 
that enables Nekoosa-Edwards to expand its reforestation 
efforts year-by-year to a point where this year the company 
expects to field plant 800,000 pines and make 500,000 more 
available free of charge to central Wisconsin land-owners. The 
company grows its own planting stock from seed in its forestry 
nurseries. 

Of more than 110,000 acres of land under the company’s 
forestry management, approximately 50,000 acres are in cen- 
tral Wisconsin, including nearly 18,000 acres that have been 
field planted since the company began its forestry program 
nearly 27 years ago. 


Memorandum Concerning Sulphur 


The Sulphur Committee of the International Materials 
Conference has forwarded its report to member governments. 
The salient features of this report are that in 1951 the sulphur 
committee expects that requirements for native sulphur will 
exceed supply by at least one million tons. This shortage 
may be intensified as the demand for sulphur increases. Sug- 
gested ways for increasing supplies of native sulphur include: 


1. Increased production of pyrites and increased use thereof 
in the manufacture of sulphuric acid. 

2. Increased use of waste smelter (roaster) and industrial 
gases. 

3. Expansion of the use of raw materials such as anhydrite 
and gypsum in the manufacture of sulphuric acid and 
ammonium sulphate. 


“The measures outlined above will not provide a remedy 
for the immediate shortage and the Committee is considering 
methods of effective distribution of available supplies of sul- 
phur.” 

The Committee recommends that: 

1. Every country should make a critical examination of its 

resources of sulphur and sulphur-bearing materials and de- 


velop them to the maximum extent practicable, especially 
for the production of sulphuric acid. ee i 
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2. Those countries which have no resources of sulphur and 
sulphur-bearing materials or whose resources are small 
should examine the possibility of obtaining raw materials 
other than sulphur from elsewhere and of using them as far 
as practicable, especially in the manufacture of sulphuric 
acid, ; 
Conservation in the use of sulphur should be practiced 
wherever possible. 

4. Where it has not been done already control of the use of 
sulphur should be instituted so that it will not be used 
wastefully or for nonessential purposes. ; ; 

5. Since, in certain countries, the earliest possible completion 
of projects for the production of pyrites and for the use of 
pyrites as a source of sulphur is desirable, countries sup- 
plying plant and equipment for such purposes should facili- 
tate its manufacture and delivery. F ; ; 

6. To assist the Committee in the continuation of its work, 
each country should furnish to the Committee not later 
than October 31, 1951, a report indicating the progress 
made in implementing any or all of the recommendations in 
1, 2, 3, and 4. 
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Further comments in the report are: 

“Sulphur or its principal compounds—sulphuric acid, sul- 
phur dioxide, and carbon bisulphide—are essential in most 
industries and are of high defense importance. Examination 
of statistics reveals that since 1949 demand for sulphur, as 
such, has increased by 32%. This increase is due to expan- 
sion in the use of sulphuric acid for super-phosphate, ammo- 
nium sulphate, textiles, dyestuffs, metallurgical and other 
uses; sulphur dioxide for wood pulp; carbon bisulphide, 
mostly for rayon; agriculture for dusts, insecticides, etc.; 
industry for rubber, dyestuffs, explosives, food processing, etc. 

‘Sulphuric acid is the predominant consumer of sulphur. 
Statistics available to the Committee, though incomplete, 
reveal that in 1939 approximately half the sulphuric acid pro- 
duced in the world was made from pyrites and approximately 
35% from native sulphur. In 1949 the percentage of these 
materials used in making acid has been reversed. 

“This position developed because sulphur of high purity 
from salt domes in Texas and Louisiana became available in 
large quantities at a price which, generally speaking, made it 
the most attractive source of sulphur for many countries. 
The Committee’s inquiries reveal, however, that production 
of sulphur from the United States is not keeping pace with de- 
mand and that the known reserves of sulphur in these domes 
are not large enough to meet world demand at current levels.” 

From the above report it is apparent that the low price of 
the native sulphur produced in the United States as compared 
with the sulphur derived from pyrite has practically driven 
pyrite produced sulphur from a large segment of the interna- 
tional market so that U. 8. produced native sulphur has be- 
come an international commodity in short supply. 


Facts About the Sulphur Shortage 


Sulphur is in short supply for the first time since World War 
I. The shortage is threatening to affect many products, 
among them newsprint. This memorandum, prepared by 
Freeport Sulphur Co. to provide basic facts about the situa- 
tion, covers the following: 

Despite the fact that U.S. production of brimstone (the 
principal form of sulphur in America) has increased 146% 
since the prewar years 1935-39, there is for the first time since 
World War I a shortage of sulphur. The impact of the short- 
age has brought the element, long taken for granted, into the 
national and international spotlight. 

The shortage first began to be felt in the latter half of 1950. 
For 1950 as a whole, U.S. brimstone production was 5,350,000 
long tons compared to total sales of 5,700,000 (4,259,000 do- 
mestic and 1,441,000 foreign including Canada). The differ- 
ence of 350,000 tons—or 61/:%—was made up by withdraw- 
als from stocks of sulphur previously mined. 

The shortage in 1951 is expected to be substantially greater 
than that of 1950. Not only is the demand higher but the 
supply will be less because further withdrawals from stocks 
should not be made. These stockpiles have fallen from a two- 
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In The Paper Industry 


WESTERN PRECIPITATION 


COTTRELL EXPERIENCE IS UNSURPASSED 


— Because Western Precipitation pioneered the 
first COTTRELL Installation in a Paper Plant! 


In the design and installation of Cotrreti Electrical Recovery 
equipment there is no substitute for experience. And it is important 
to remember that the Western Precipitation organization not only 
pioneered the first successful Cottre.t installation made in any 
industry, but also pioneered the first CoTTRELL installation made in 
the paper industry. 

This installation, made over 30 years ago, blazed the trail for use 
of CorTrRELL equipment for recovering dust and fume from black 
liquor furnace gases in modern paper plant operations. 

Let us show you how Western Precipitation’s consistent leader- 
ship in Cortrett “know-how” assures you the most modern ad- 
vancements and the most economical operations in your electrical 
recovery operations. 


Except for its wholly-owned subsidiaries, The Precipitation 
Corporation of Canada and The International Precipitation 
Corporation, Western Precipitation Corporation is not affili- 
ated, either directly or indirectly, with any other organization 
in the electrical or mechanical recovery field. 
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q Western Precipitation knows CotrreLy equipment as no other or- 
ganization does, having pioneered the first commercial application 
of COTTRELL equipment made in any industry! 

q Western Precipitation knows Cottre.t applications in paper op- 
erations because its widespread experience in this field dates from 
the pioneer CoTTreELt installation made in the paper industry! 

q Western Precipitation is able to give you an unbiased recom- 
mendation on your recovery requirements, for in addition to lead- 
ership in the electrical recovery field—Western Precipitation also 
leads in the mechanical recovery field with its widely-known 
MuttIcLone Mechanical Collectors. Western Precipitation installed 
the first MgO plant. 


Whether your operations call for electrical recovery .. . 
or mechanical recovery ... or both working in combina- 
tion—Western Precipitation can design and install 
the type best suited to your needs—under one guar- 
antee and one responsibility! 
Write for descriptive literature on Western Pre- 
cipitation products and experience. 


WESTERN. 


CORPORATION 


ENGINEERS, DESIGNERS & MANUFACTURERS OF EQUIPMENT FOR 

COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 
Main Offices: 1059 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 # 1 LaSALLE ST. BLDG., 1 N. La SALLE ST., 
CHICAGO 2 + HOBART BUILDING, SAN FRANCKSCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


year reserve before World War II to a 6 months’ supply in 
January, 1951, a minimum requirement. Current needs 
therefore will have to be met from current production. 

In this situation various measures are being taken to dis- 
tribute the available supply of sulphur on a fair and equitable 
basis. In accordance with our nation’s international policy of 
strengthening our Allies abroad, our Government has directed 
American brimstone companies to allocate substantial ton- 
nages of sulphur for shipment overseas. (So far, for alloca- 
tion purposes, Canada is considered to be part of the domestic 
market.) The quotas for the first half of 1951 amounted to 
86% of the first 6 months’ exports abroad in 1950. The final 
amount for the second half of 1951 has not been determined. 

The Government has under consideration plans to allocate 
sulphur in the domestic market but up to now has left such a 
task to brimstone producers. Freeport Sulphur Co., for ex- 
ample, is allocating on the basis of 85% of sulphur purchased 
in the base period of Oct. 1, 1949 to Sept. 30, 1950. Special 
allowances are made for hardship cases due to plant expansion, 
strikes in the base period, etc., and these have the effect of in- 
creasing the over-all allocation above 85% of actual purchases 
in the base period. Under the Freeport plan all customers, 
regardless of the industry to which they belong, are treated on 
exactly the same basis. 

The principal reasons for the shortage are: (1) greater de- 
mands from abroad, (2) a disproportionate increase in do- 
mestic requirements, (3) the low price of brimstone which has 
tended to discourage development of higher-cost sources, and 
(4) the difficulty of finding new brimstone deposits. 

The greater demand from abroad is due to the failure of for- 
eign sources to recover from the disruption of war and to the 
fact that U.S. sulphur is cheaper and purer than foreign sul- 
phur. These and other factors have led foreign sulphuric 
acid makers in many instances to choose brimstone instead of 
pyrites as their source of sulphur when rebuilding war-dam- 
aged acid plants or constructing new plants. As a result of 
these and other developments, exports of U.S. brimstone to 
all countries including Canada were 155% higher in 1950 than 
were average annual exports in 1935-89. 


The increase in the demand for sulphur by U. 8. industry 
and agriculture has been of a much greater proportion than 
the increase in general industrial activity. Shipments of 
brimstone to U. 8. consumers in 1950 were 180% above the 
average shipments in 1935-39 while general industrial produc- 
tion was up 100%. These increased domestic shipments of 
sulphur were brought about primarily by the expanded re- 
quirements of large sulphur-consuming industries. For in- 
stance, the per capita consumption of fertilizer, chemicals, and 
rayon and cellulose film in 1950 was almost three times the 
average for 1935-389. The average per capita consumption of 
sulphur for 1935-39 was 35 lb.; in 1950 it was 75 lb. 

Practically all U.S. brimstone is now being sold to domestic 
users at a price at the mine of $21 to $22 per long ton. Sales 
of sulphur from foreign sources have been made recently at 
prices as high as $75 to $100 per ton. The $21 to $22 domes- 
tic price reflects an increase of about 25% over prewar (1935- 
39) prices as compared with an increase of 100% for wholesale 
commodity prices, as reported by the Bureau of Labor Statis- 
tics. It is also comparable to an increase of 61% for iron ore; 
103% for bituminous coal; 141% for crude petroleum. 

The per ton price of brimstone is equivalent to about 1¢ a 
pound. Brimstone therefore is the cheapest of all the ele- 
ments. Its price contrasts with 50!/.¢ a pound for nickel: 
19¢ for aluminum; 24'/2¢ for copper; 17¢ for lead; and 171/,¢ 
for zinc. 

Brimstone producers for many years have spent large sums 
of money searching for new deposits of sulphur, but successful 
explorations are rare. Salt domes are located exclusively 
along the Gulf Coast. Of over 200 such domes discovered 
sulphur has been mined from only twelve and five of these 
have already been exhausted. The cost of prospecting and 
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developing new mines has increased tremendously. More- 
over, the risk involved is very great because the complete 
plant supplying hot water and compressed air must be built at 
the new location before it can be determined whether or not 
sulphur can be mined successfully in commercial quantities. 

In considering the long range as well as the immediate out- 
look, it must be borne in mind first that sulphur is one of the 
most common and widely used of the elements. It occurs in 
the earth in various forms, and it is obtained commercially 
from many sources throughout the world. 

The most important source in the United States is the so- 
called salt dome deposits of native sulphur, or brimstone, lo- 
cated along the Gulf Coast. The next most important source 
is pyrites, which is an inclusive name for the metallic sul- 
phides found in many states and in many foreign countries. 
Other sources are deposits of brimstone not of salt dome origin; 
hydrogen sulphide in sour natural gas and in oil refinery gas; 
sulphur dioxide at smelters; and sulphate minerals, such as 
gypsum. 

The efforts to solve the shortage therefore involve not only 
brimstone but other sulphur sources. On the brimstone 
front several projects by brimstone producers are now under 
way. Texas Gulf Sulphur Co. is constructing a new sulphur 
mining plant at Spindletop dome in Texas and Jefferson Lake 
Sulphur Co. at Starks dome in Louisiana. Freeport Sulphur 
Co. has begun work on a new plant at Bay Ste. Elaine dome in 
Louisiana. These three mines, however, are expected to be 
relatively small. Moreover, production at some of the older 
mines is expected to decline as they approach depletion. 


Unless new discoveries of large brimstone deposits are made, 
which of course cannot be counted on, the solution to the sul- 
phur shortage lies primarily in the development of production 
from other sources of sulphur. Sulphur industry members be- 
lieve that the key to unlock this production is price. Most of 
this production would be relatively high cost, but the re- 
serves of sulphur that could be obtained from these sources are 
vast. Although the present economic controls in the national 
defense effort prevent an increase to restore the normal bal- 
ance between demand and supply, sulphur industry members 
foresee an eventual increase in order to provide the impetus for 
greater sulphur production from the various sources. 


.The production of sulphur in the United States has under- 
gone a radical change in the last 50 years. Before the turn of 
the century this country was almost completely dependent on 
foreign sources for sulphur. Brimstone was imported from 
Sicily and Italy and pyrites from Spain. Even as late as the 
first World War, the United States imported a third of its sul- 
phur requirements. 


Brimstone was known to exist in this country prior to 1900, 
but its location under several hundred feet of unstable marsh- 
land prevented its being mined by existing methods until the 
invention of the Frasch process. This process is based on 
the fact that sulphur has a relatively low melting point. Su- 
perheated water, pumped down wells, melts the sulphur, 
which is then forced to the surface by compressed air. The 
molten sulphur cools and solidifies in storage vats, which are 
later broken down for shipment. 


In 1950, 90% of the total domestic supply of sulphur came 
from the salt dome brimstone deposits located along the Gulf 
Coast in Louisiana and Texas. These mines are operating 
at top capacity. There are four principal companies mining 
brimstone in this area: (1) Texas Gulf Sulphur Co., with 
mines at Boling and Moss Bluff domes in Texas, (2) Freeport 
Sulphur Co., with mines at Hoskins Mound dome in Texas and 
Grande Ecaille dome in Louisiana, (3) Duval Sulphur & Pot- 
ash Co., with a mine at Orchard dome in Texas, (4) Jefferson 
Lake Sulphur Co., with mines at Long Point and Clemens 
domes in Texas. Six companies produce brimstone from sour 
gas and sour oil, and about 50 other companies obtain sulphur 


in one or another form from pyrites deposits, smelter gases, 
and other sources. 
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U. 8. brimstone production in 1950 was 146% above the 
1935-39 average. General industrial production, as measured 
by the Federal Reserve Board Index was 100% higher than 
the 1935-39 rate. Production of minerals, as measured by 
the Federal Reserve Board, was up 50%. 

The U. S. production of sulphur by sources in long tons: 


1900 % 1935-89 av. %Q 1960 % 


Brimstone 3,000 4 2,175,000 84 5,350,000 90 
Pyrites (con- 
tained — sul- 
phur) 82,000 96 222,000 9 391,000 6 
Other sources None... 172,000 7 225,000 4 
85,000 100 2,569,000 100 5,966,000 100 


Exports and imports of sulphur in various forms in long 
tons: 


1900 1985-89 av. 1950 
Exports 
Brimstone None 566,000 1,441,000 
All other sources None None None 
Imports 
Brimstone 168,000 3,000 None 


Pyrites (contained sulphur) 180,000 195,000 100,000 


In contrast to the situation in the United States, the most 
important source of sulphur for the world as a whole has tra- 
ditionally been pyrites. Before World War II, pyrites sup- 
plied over half of the world total from all sources. 

In this last decade of accelerated growth by the brimstone 
industry, pyrites and other sulphur sources, however, have 
made little progress. This has been due mainly to two fac- 
tors. In the first place, World War IL and the subsequent 
economic instability disrupted foreign sulphur sources se- 
verely and they have not been able to recover their prewar po- 
sition. Secondly, the low price and high quality (better than 
99% pure) of U.S. brimstone placed it in a preferred position 
in the world market. The result has been that the U.S. brim- 
stone industry is now supplying a far greater share of the 
world total. Last year it accounted for 46% of the world’s 
sulphur supply as compared to 26 to 28% before the war. 

The estimated world supply of sulphur from all sources by 
countries: 


1985-89 av., 1960, 

Country long tons ie long tons % 

United States 2,569,0002 31 5,966,000 51 
Japan 1,093,000 13 859,000 7 
Italy 738,000 9 628,000 5 
Spain 1,116,000 14 558,000 5 
Norway 418,000 5 311,000 3 
Portugal 195,000 2 295,000 3 
Cyprus 173,000 2 289,000 2 
Subtotal 6,302,000 76 8,906,000 ie 


Other 26 countries 1,898,000 24 
Total 8,200,000 100 


Between the 1935-39 period and 1950: 


2,794,000 23 
11,700,000 100 


U.S. sulphur production (all sources) increased ...... . 134% 
U.S. brimstone production increased................ 146% 
Foreign sulphur production (all sources) increased... . . 2% 


oc eee 85% represented brimstone; in 1950, 90% represented 


Sulphur in one way or another enters into the manufacture 
or processing of nearly every industrial product. In the ini- 
tial stage of consumption, the sulphur generally is converted 
into a secondary product, the most common being sulphuric 
acid. In the next step, the sulphur in the form of acid or in 
other forms is utilized by the end-use industry. These indus- 
tries and the amount of sulphur they consumed in 1950 are: 
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Ons 
Industry ee ocean % (approz.) 
Fertilizers 1,665,000 34 
Chemicals and miscellaneous 1,200,000 24 
Petroleum 472,000 10 
Pulp and paper 375,000 Uh 
Rayon and cellulose film 365,000 7 
Paints and pigments 307,000 6 
Tron and steel 196,000 4 
Insecticides and fungicides 140,000 3 
Other metallurgical 110,000 2 
Rubber 75,000 2 
Industrial explosives 41,000 1 
Total 4,946,000 100% 


In the final step, the products of many of these industries 
contribute in turn to countless other articles, such as food- 
stuffs, soaps and detergents, clothing, gasoline and lubricants, 
newspapers and magazines, containers, automobiles and air- 
planes, construction materials, tires and tubes. This list 
could be expanded to include almost everything we eat, wear, 
or use. The amount of sulphur going into the different prod- 
ucts varies widely from product to product. Representative 
sulphur requirements of a few typical products are approxi- 
mately: 

371/, pounds for each ton of newsprint 

1 pound for each pound of viscose rayon 
174 pounds for each ton of 3-8-3 fertilizer (a typical mix- 
ture 
2/5 ae refining each barrel of crude oil 
18 pounds for each ton of steel 


65 pounds for each ton of rubber 
35 pounds for the average automobile 


* * * 


A Paper and Board Packaging Mission sponsored by the 
Economic Cooperation Administration visited the Experi- 
ment Station of Hercules Powder Co., May 18. The visitors 
are shown here, with Hercules men, on the steps of the 
Country Club at the Experiment Station. From left to right, 
front row, they are: M. M. Bixby and K. Holzheuer, Hercules; 
Karsten Grip Blom, Denmark; Svend-Aage Georg Hviid, 
Denmark; Samuel C. Stovall, Department of Commerce; 
Herve Lacaux, France; Dr. Wolfgang Reinthaller, Austria; 
Victor Henoumont, Belgium; and P. F. Neumann, Hercules. 


Second row, left to right, are: D. D. Cameron, Hercules; 


Henri Felten, France; Dr. Julius Herrmann, Germany; 
William Stabernack, Germany; Werner H. K. Peters, Ger- 
many; Oreste Athanassoula, Greece; and D. M. Houston 
Hercules. 

Third row, left to right, are: Dr. J. H. Long, Dr. W. D. 
Thompson, and R. Rockwell, Hercules; Guy Derreumaux 
France; Verner Andersen, Denmark; Frederick Pitman 
Dagnall, Ireland; Hans Kruger, Germany; J. H. deWilde 
Hercules; Simon Wieser, Austria; H. C. Phillips, Hercules: 
Roger Pi, France; P. W. Meyeringh, Hercules; and Omer 
Saels, Belgium. 
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of stock preparation 


In mill after mill, the Jones High-Speed Refiner is 
being used as a highly versatile general utility unit 
... refining stock for high-quality ledger paper; de- 
fibering over-issue news; clearing flakes from coated 
book broke. 

And in case after case, the report comes back: 
“improved stock —better control —drastic reduction 
in operating horsepower requirements — lowered 
maintenance costs.” 

This explains why over 900 units have been sold 
(not counting those by imitators!) since its intro- 
duction. Your Jones representative will tell you 
more about it — or write for Bulletin 1011-B. 


E. D. JONES and SONS COMPANY « PITTSFIELD, MASSACHUSETTS — 
BUILDERS OF QUALITY STOCK PREPARATION MACHINERY _ 


Rotor of No. 4 size Jones Pulp-Master, 
shown in tile tank installation in a lead- 


ing midwestern mill. Capacity 4000 Ibs. 
64%4% stock. 


The rugged, one-piece fabricated rotor of 
the PULP-MASTER, piaced well above the 
bottom of the tank, gives stock vigorous, 
continuous circulation — yet allows junk 
metal to drop to the tank bottom. 

Its vanes force the stock outward, where 
the impellers rub and refine it against the 
fixed refining discs. Baled pulp, waste paper, 
machine broke — even glassine and wet 
strength — is completely disintegrated in.10 
to 40 minutes. 

Over 140 sold to date. Ask your Jones 
representative for details — or write for 


Bulletin 1019-B. 


go PULP-MASTER 


E. D. JONES and SONS COMPANY e_ PITTSFIELD, MASSACHUSETTS 
BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel and Events 


Se eee 


Delaware Valley 


The Delaware Valley Section met at the Engineers Club, 
Philadelphia, Pa., on Thursday, May 24. A. 8. Erspamer of 
The P. H. Glatfelter Co., Spring Grove presided as Section 
Chairman. Dr. Erspamer introduced W. R. Willets, newly 
elected Chairman of the Metropolitan District of the Empire 
State Section. 

R. G. Macdonald, National Secretary-Treasurer of TAPPI 
was present and gave a brief account of the events leading to 
the formation of the Delaware Valley Section. In doing so 
he pointed out that the initial proposal for such an organiza- 
tion came from Charles W. Rivise of Caesar & Rivise, Phila- 
delphia patent attorneys. 

Edward J. Albert of Thwing-Albert Instrument Co., 
Philadelphia, Pa., commented on the recent untimely death 
of Mr. Rivise in an airplane collision, off Key West, Fla., 
and presented the following resolution which was adopted, 
with a period of silent meditation. 

WueRreEas, in the workings of Providence, our co-worker, 
Charles W. Rivise, was suddenly taken from our midst, and 

Wuereas, Mr. Rivise was one of those instrumental in 
organizing the Delaware Valley Section of TAPPI and was 
active in its affairs since then as well as in those of our parent 
body; therefore 

Be it Resolved, that we hereby express our deep sorrow at 
the passing of a friend and fellow-member. Mr. Rivise’s 
death has taken from us a wise counselor, an able negotiator, 
and a friendly companion. 

Be it further Resolved, that this resolution be entered on the 
minutes of this meeting. 

The speaker of the evening was M. A. Hescock of the 
Brown Co., New York City, who discussed ‘‘Dissolving and 
Specialty Woodpulps.” Mr. Hescock preceded his talk by 
the showing of the Brown Co. film, “Timber is a Crop.” 
His remarks follow: 


Dissolving and Specialty Pulps 


“You have just been shown the methods used in harvesting 
the raw material to be used in the manufacture of pure wood 
cellulose; before continuing with a description of the process- 
ing of the wood to the refined product, a short résumé of the 
history of the development of the manufacturing processes is 
in order. 

“Originally cellulose was used as produced in nature with 
only the simplest of modifications. The seed hairs of the cot- 
ton plant were twisted into yarn and woven into cloth. With 
the aid of fermentation, the bast fibers of the flax plant were 
separated and converted into textile linen. Trees were cut 
into lumber or used for fuel. The Egyptians laminated thin 
strips of the stalk of the papyrus plant and produced a writing 
surface. The Chinese made the first true paper by macerat- 
ing cotton or linen cloth into pulp and recovering the fibers as a 
thin sheet. 

“For centuries, cotton and linen rags were the raw material 
for the papermaker. But with the invention of printing, 
demand for paper became so great that by the middle of the 
18th century, there were not enough rags available. The 
French scientist Réaumur suggested in 1719 that paper might 
be made from wood as he had observed that wasps in making 
their nests produced from wood a material closely resembling 
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paper. Réaumur did not pursue this line of investigation 
although in the following years many similarly inquisitive and 
practical men made the same observation and began to make 
paper experimentally from various cellulosic natural products. 

“It is only natural that what we know as mechanical pulp or 
groundwood should be the first papermaking fiber produced as 
this followed the reasoning of the ancient Chinese and Egyp- 
tians. There is a record of a book printed in 1800 on straw 
paper that was produced by some method of grinding. But it 
was not until 1852-54 that the first European patents were 
granted on a successful commercial application of a ground- 
wood pulp produced as we know it today. It was not until 
1867 that the first groundwood mill was started in the U.S.A. 
Please do not hold me to the accuracy of these dates as I find 
references varying over several years. 

“Groundwood fiber at first was used as an adulterant and 


_ extender for rags, and it was soon realized that mechanical 


treatment alone did not give a papermaking fiber that could 
be used alone or even as an extender with rags for the finer 
grades of paper. 

“Scientists considering the success of mechanical treatment 
wondered why the bonds of pitches and resins cementing the 
fibers together could not be broken by other than mechanical 
means and turned their investigation to some method of ef- 
fecting the separation by chemicals. The first success in this 
direction was by the soda process, patented in Europe in 1853, 
in the U.S.A. in 1855. This was followed by the sulphite proc- 
ess by an American in England, Tilghman, in 1866, whose 
process was not too successful, and later in 1874 by Ekman, a 
Swede, whose patents were brought to the U.S.A. in 1878. 

“The third major chemical process, sulphate, was first pat- 
ented in Danzig in 1884 and the first North American plant 
was built at East Angus, Quebec, in 1907. The Brown Corp. 
at La Tuque built the second one in 1910. Since 1920, semi- 
chemical pulping, a combination of the mechanical and chemi- 
cal processes, has been becoming increasingly important as it 
utilizes woods of species and sizes not economical for the other 
methods of manufacture. 

“Starting with the early 1930’s, a most significant change 
has taken place in the ability of the industry to utilize new 
wood species. For years it was thought that only the soda 
process could use the deciduous or hardwood species, northern 
spruce or fir being necessary in all others. The depletion of 
our northern forests forced the development of the technique 
of using not only northern hardwoods by the sulphite and sul- 
phate processes but also western hemlock, southern pine, and 
southern hardwoods, and the increasing demand for cellulose 
may widen this field. I may mention that other plant life is 
used such as straw, bagasse, esparto, and, of course, hemp 
and jute, but these are only minor sources of raw materials. 

“I believe this gives you a picture of the past and present 
of the cellulose industry and I will now give you a short de- 
scription of what happens after the wood reaches the mill. 
I will refer to the sulphite process only. 

“After suitable aging in outdoor storage, the pulpwood is 
barked either in steel barking drums where the bark is re- 
moved by pounding or rubbing or by the hydraulic process. 
That portion of the wood which passes inspection for cleanli- 
ness and freedom from defects is reduced to chips averaging 
some °/s inches square and !/,¢-inch in thickness. The chips 
are then placed in temporary storage where they await con- 


Vol. 34, No.7 July 1951 TAPPI 


One of two Lobdell Stacks to be used on a vat-type Downingtown Board Mill 
of 122" capacity. The machine is designed to produce calendered paperboard 
of various types calipering from .016 to .070 with a #3 smooth, water finish. 
The stacks are water-cooled with closed-end bronze bearings and ratchet lift... 
the wet end stack has seven rolls and the dry end stack is equipped with nine 
rolls. Write for detailed information about these and other Lobdell Machine 


Calender Stacks. 


LOBDELL UNITED COMPANY. 
, WILMINGTON 99, DELAWARE 


A SUBSIDIARY OF UNITED ENGINEERING AND-FOUNDRY COMPANY 
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veyance to large steel cylinders called digesters where they 
are cooked in an acid calcium bisulphite liquor under con- 
trolled conditions maintained through the use of instruments. 
This cooking represents a hydrolysis of the fiber, removing 
lignin and part of the lower carbohydrates from the wood. 
The cook is discharged into a blow pit and later screened and 
repeatedly washed for removal of materials which have re- 
sisted the cooking process. 

“For attainment of high color, stability, and a high degree 
of cleanliness, the pulp is then subjected to a bleaching pro- 
cedure in tile lined tanks by the application of bleaching 
agents. The bleaching process, as well as other chemical 
treatments of the pulp looking toward its purification, may be 
regarded as processes of secondary digestion. Special treat- 
ments used to produce grades of highly purified wood cellu- 
lose, of improved color and high alpha cellulose content, in- 
clude the use of cold or hot dilute alkali or cold concentrated 
alkali. These secondary purification treatments are of the 
widest variety since it is necessary to produce different grades 
of pulp for a multitude of end uses. In general, wood pulp 
may be divided into grades for papermaking where the physi- 
cal characteristics of the fiber are of primary importance and 
the pulps for chemical conversion where the chemical charac- 
teristics become paramount. Some chemical pulps, for ex- 
ample, must be controlled with regard to viscosity, filterabil- 
ity, and heavy metal content. 

“After bleaching, the pulp undergoes a final drying process 
on a machine similar in construction and operation to the 
equipment used in making paper. It may come off the ma- 
chine in rolls or in sheets which are baled and stored for ship- 
ment. If the pulp is destined for papermaking purposes, 
special controls in its finishing are usually unnecessary. If it 
is to be used in the dissolving field, special attention is given 
to control of sheet size, moisture content, basis weight, and 
thickness. 

“Tn the paper mill, the pulp fibers are again dispersed in wa- 
ter in a beater and the desired amount of hydration is ob- 
tained from mechanical action in such equipment. This may 
or may not be supplemented by other types of equipment such 
as Jordans. Any number of different chemical agents can be 
added to the fiber in the beater in order to modify the charac- 
teristics of the paper being manufactured. The treated cellu- 
lose is run onto the paper machine at very low solids concen- 
tration in order to obtain good sheet formation. At the wet 
end of the paper machine there is usually no more than 0.5% 
of fiber in the water. After the sheet is formed it is passed 
through a series of rolls for drying and will come off the dry 
end of the paper machine with only 5% of water present. 
Various finishing operations can then be employed in the pa- 
per mill depending on the end product being manufactured. 
On the other hand, much paper is simply made into rolls and 
stored for later shipment to paper converters.” 


Brown Company Products 


“Brown Co. makes both sulphite and sulphate process 
wood pulp. Of the chemical pulps, Brown Co.’s Dur Sylvan 
is a hardwood base fiber possessing chemical and physical 
characteristics which makes it adaptable to the rayon process. 
Our Dur Natus is also a hardwood base fiber of general use in 
the dissolving field and of particular merit in the manufacture 
of cellophane. In the conversion of this pulp to cellophane 
allowance must be made for conversion of the wood pulp to 
alkali cellulose in the steeping press, shredding the steeped 
sheets, aging of the alkali cellulose, conversion to cellulose 
xanthate in barrattes with carbon bisulphide, mixing and 
conversion to viscose, followed by a ripening period. The 
ripened viscose is extruded through an orifice into a fixing 
bath where the film is formed. 

“While Brown Co, makes only certain definite types of pa- 
pers, we do supply wood pulp suitable for virtually all types of 
papermaking and have pioneered many improvements in the 
papermaking art which are conducted by our customers 
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through the use of our pulps. For example, our special Dur- 
Alba hardwood pulp is widely used in conjunction with soft- 
wood fibers in order to obtain better formation in the finished 
sheet of paper. The way this can operate can be seen from 
the high degree of uniformity of the dispersion of hardwood in 
water.” 


Cellate 


“Our Cellate is the first fully bleached sulphate pulp to be 
made on the North American continent. In it is offered to the 
papermaker a material which is capable of providing all of the 
strength characteristics inherent in kraft paper with the 
whiteness and color range previously available only through 
the sulphite process. Brown Co. has also carried this devel- 
opment forward and is supplying a similar grade of pulp de- 
rived totally from hardwood. This is our Durakraft. It is 
only in the last 25 years, or so, that wood pulp has really 
come into its own in the manufacture of permanent papers. 
Up until that time, it was the belief of papermakers, printers, 
and publishers that the relative permanence of paper was 
closely allied with the rag-fiber content of the papers in ques- 
tion. There was evidence that 100% rag papers made over 
50-100 years earlier had withstood the ravages of time, but 
that papers which were produced from other than cotton or 
linen fibers, i.e., sulphite pulps, groundwood, etc., deteriorated 
in less than 50 years. 

“Brown Co. research has definitely proved in theory and 
practice that in the absence of other substances which tend to 
decompose cellulose, such as acid, rosin, iron, etc., a fiber, 
high in alpha cellulose content such as our Solka-pulps, will 
withstand the effect of weathering agents as successfully as 
cotton or linen fibers. 

“Purified wood cellulose lends itself to the manufacture of 
the highest type of paper without the necessity of the custom- 
ary prepreparation of the rag stock. It is fed to the hydrating 
equipment as any conventional pulp (the beating cycle is 
more like rag than most wood pulps), and after the prescribed 
hydration based on the type of paper sought, the paper web is 
formed on the paper machine, sized or unsized as desired, 
dried, and put into finished sheets or rolls. 

“Brown Co. accelerated aging tests of paper made from 
high alpha wood cellulose have proved conclusively that pa- 
pers can be produced having all the strength qualities and per- 
manence of the best cotton or linen sheets.” 


Solka-Floc 


“Further pioneering by Brown Co. has led to a finely di- 
vided wood cellulose, Solka-Floc, which is of the highest inter- 
est because of the variety of its applications. First developed 
for plastics molding powders and filtration, its latest accom- 
plishments are in the production of suéde finishes, such as re- 
quired for velour paper, and in the field of chromatography. 
In the latter instance, Solka-Floc BW-200 is used to adsorb 
active biologicals, such as ACTH, from dilute solution and as- 
sist in their isolation and purification. A large-scale usage of 
Solka-Floc is in rubber compounding, particularly in products 
such as shoe soles and floor tile. Solka-Floc is also an essen- 
tial ingredient in cellulose-coated welding rods which are a 
boon to multipurpose, all-position welding. But the use of 
Solka-Floc which will probably be of greatest interest to you 
is in the chemical field. It has afforded a brand-new ap- 
proach to the handling of cellulose for chemical conversion to 
a variety of products, particularly the water-soluble cellulose 
gums. 

“Since Solka-Floc is finely divided, it exhibits uniquely 
high reaction rates in comparison to other forms of cellulose, 
and its use as starting material permits great simplification in 
equipment and operations and reduction in processing time in 
comparison to the classical approach to cellulose derivatives. 
An example of the ultimate in this simplification is the conver- 
sion of Solka-Floc in a single operation with theoretical | 
amounts of reagents and in a single piece of equipment such as 
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a tumbling barrel, or dough mixer, into a technical grade of 
CMC ready for incorporation in detergents and with a total 
reaction time of some 4 hours. 

“Similar results with Solka-Floe are being obtained com- 
mercially in making other derivatives and the final range of 
this new approach through finely divided cellulose is yet to be 
determined. It is already clear that alkali cellulose derived 
from Solka-Floc BW-100, for example, is 80% denser than 
that from sheet pulp, thus resulting in additional processing 
economy since more product can be obtained from given 
equipment and labor.” 


Chicago 


The Chicago Section met at the Chicago Bar Association 
quarters on May 21. F. D. Long of the Container Corp. of 
America, Chicago, Ill., presided as moderator at a panel meet- 
ing on “Corrugated Containers.”” Members of the panel in- 
cluded C. R. Vander Meulen, Penick & Ford, Ltd., Cedar 
Rapids, lowa; E. M. Hertzmark, Silicate Division, Diamond 
Alkali Co., Cleveland, Ohio; and Charles Miehle, Production 
Superintendent, Eddy Paper Co., Three Rivers, Mich. 

The talks given by Messrs. Vander Meulen and Hertzmark 
follow. 


The Use of Starch Adhesives on the Single Facer in the 
Manufacture of Corrugated Board 


C. R. Vander Meulen 


Any discussion of the manufacture of corrugated board 
is bound to contain a repetition of familiar material but new 
ideas and processes are continually being evolved. It is 
through group meetings such as this with its interchange of 
ideas that progress can be made and perhaps some degree 
of standardization may gradually be accomplished. Any dis- 
cussion of adhesives as used on the corrugator will include 
other variables such as machine condition, heat available, 
condition of paper, various additives, operator preferences, 
etc., but usually if difficulty occurs, the adhesive will be the 
first thing to be blamed. In fact, one superintendent re- 
marked to me, ‘Even if my roof leaked, I’d blame it on the 
starch!” 

The basic starch formula has approximately 20% commer- 
cial solids and contains the common additives, caustic soda 
and borax. The preparation of the adhesive consists of heat- 
ing an aqueous suspension of starch in the presence of caustic 
for the carrier portion and later adding additional water, 
borax, and the raw starch portion. The function of the car- 
rier portion is to keep the starch in suspension and to assure 
the presence of sufficient water in the glue line to permit com- 
plete pasting or gelatinization of the raw starch portion after 
the adhesive has been applied to the board. It is, therefore, 
principally the raw starch portion that forms the bond when 
it is cooked on the machine. 

It was common practice formerly to use a two-piece formu- 
lation, i.e., to use a thinner boiling starch for preparing the 
carrier and an unmodified starch for the raw portion. The 
more recent trend has been toward a one-piece formula using 
the same type of starch in the carrier as is used in the raw 
starch portion. A smaller amount of this thick boiling starch 
is therefore used in the preparation of the carrier portion to 
produce a suitable operating viscosity; hence a lower per- 
centage of starch used in the carrier assures a larger portion 
of the raw starch, which is the real adhesive. Recently, it 
has been observed that a more stable viscosity can be obtained 
if the carrier starch portion can be hydrated in the presence 
of as much water as possible. Also, it is believed that better 
stability is obtained if the full borax effect on the carrier por- 
tion can be realized by addition before the raw starch portion 
is mixed in. 


C. R. VanpeER Meutan, Penick & Ford, Ltd., Cedar Rapids, Iowa. 
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CAUSTIC AND BORAX 


The additives, caustic soda and borax, are specifics in the 
corrugating starch formula. The caustic soda controls the 
temperature at which the starch gelatinizes. Regular cor- 
rugating starch made from corn begins to swell at about 160 to 
165°F. and requires cooking to 180 to 190°F. for complete 
gelatinization. Caustic soda will lower the gelatinization 
temperature. The use of 2!/, to 3% caustic on the dry weight 
of the starch will lower the gelatinization temperature to the 
proper range to assure faster cooking of the starch and thus 
allow for higher speeds on the machine. For most efficient 
operation of the single facer, therefore, the gelatinization 
temperature should be as low as possible without causing diffi- 
culty with the adhesive gelling in the pan or on the fingers. 
Higher steam pressures and the compact construction of some 
corrugators, which restricts air circulation, require one to 
operate with less caustic or a higher gelatinization temper- 
ature. Blower fans or compressed air may be used to move 
air over the glue pan. Some recently observed homemade 
equipment using compressed air was in principle similar to a 
Penberthy steam injector, and it seemed quite efficient. 
Good circulation of the starch in the pan is important and the 
most effective system has the inlet in the center of the pan 
with a tee allowing for flow in two directions and overflows at 
either end of the pan. The splash guard could be constructed 
so that cold water can flow through it and thus cool any starch 
which is deflected by it to the pan. Some operators have 
moved the splash guard entirely, allowing for better air cir- 
culation even though this permits a very small amount of 
starch to be thrown onto the floor or into the drainage area 
around the single facer. 


Borax is used to the extent of about 2.75% of the dry 
weight of the starch. Its purpose is to increase the viscosity 
and tack of the raw starch portion after it has been pasted. 
Under certain conditions, especially on the single facer, it may 
be of assistance to lower the borax content or eliminate it en- 
tirely. Difficulty was encountered with a special corrugating 
medium at one plant. The medium was not excessively sized 
but sufficient penetration was not being realized. At the 
single facer, the adhesive is heated almost instantaneously 
and then cools rapidly as the sheet proceeds over the bridge. 
The starch therefore sets quickly but reduction or elimination 
of the borax allows the adhesive to remain in a more fluid state 
for a longer time and this allows for better penetration. The 
use of too high a percentage of borax may produce a bond 
which is too brittle. 


VISCOSITY 


Any discussion of viscosity is likely to be controversial. I 
know of two plants in the same organization where one in- 
sisted on maintaining a viscosity of above 35 to 40 seconds and 
the other insisted they could not operate successfully unless 
the viscosity was 25 to 30 seconds. We feel viscosity should 
be sufficiently high to prevent settling of the raw starch por- 
tion, to assure retention of the water in the glue line for proper 
hydration of the starch when cooking, and in a range which 
provides for satisfactory pickup and transfer on the machine. 
The viscosity should be maintained at a constant level so 
that a uniform pickup is realized to assure a consistent oper- 
ating condition. Too high a viscosity results in excessive 
ringing or throwing of the adhesive into the flutes and per- 
haps excessive pickup. This may be responsible for wash- 
boarding and warping especially with low basis weight liners. 
In an increasing number of plants, improved results on the 
single facer are being obtained with viscosities between 25 and 
30 seconds in accordance with machine conditions and adjust- 
ments which will be discussed later. 


Considerable thought and effort has been given to the sta- 
bilization of viscosity during the past several years. Some 
success has been achieved but careful analysis and testing of 
various special carrier starches indicate relatively little im- 


Vol. 34, No.7 July 1951 TAPRPI 


TAPPI 


Presented as a service to members 
of the Paper Industry by the makers of 
Siamese & Tour Boss Dryer Felts 


CONTENTS 


Directory of Officials of Paper Associations 
Keeping Pace with Papermaking 

Paper Trade Terms Revised 

The only illustrated Dictionary of Paper 


WILLIAM L. BARRELL COMPANY 
52 CHAUNCY ST., BOSTON, MASS. 

Please send free copy BARRELL’S PAPER 
ANNUAL Volume X. 
NAME 
POSITION 
FIRM__ 
SU REE = E 
GITYAORVIOW N= eee WAL 


TOUR BOSS 


SIAMESE 


July 1951 Vol. 34, No. 7 


8LA 


provement with reference to increased viscosity stability. 
Stabilization of viscosity can be successfully accomplished 
by reacting the carrier starch with an alkaline setting ketonic 
resin. The process is comparatively simple, the cost negligi- 
ble, and, if serious difficulty with breakdown is a problem, this 
process would be a solution. 

The use of alginates with corrugating starch has been a de- 
velopment of the last few years. The alginate seems to have a 
stabilizing effect on viscosity. In addition, its ability to hold 
water may make it effective in keeping the water in the 
glue line, thus allowing for proper cooking of the starch. Its 
property of holding water may permit better distribution and 
control of the glue line. Thinner viscosities may be employed, 
thus permitting thinner and smoother films on the glue rolls. 
The use of products like CMC, locust bean gum, and the 
Penford gums which are hydroxy starch ether derivatives of 
cornstarch all give similar properties to corrugating starch. 


SPREADS 


A good average spread for corrugating starch would be in 
the range of 2.5 to 3 pounds per thousand square feet of two- 
faced board. This would be split about equally between the 
single facer and the double backer although one would expect 
less consumption on the single facer since the clearances at 
this station are usually smaller. Considerable emphasis is 
placed on the saving of starch by keeping a close check on the 
spreads. This practice of keeping spreads at a minimum is 
good not only for economy but also for improvement of board 
quality by elimination of excess moisture. The starch ad- 
hesive represents such a small portion of the cost of a cor- 
rugated box, however, that it does seem unwise to reduce the 
adhesive cost to an absolute minimum. It seems far wiser 
to keep a fair factor of safety to take care of variations in paper 
surface, moisture, sizing, etc. At 3 pounds of solids per 
thousand square feet of board, the cost would be approxi- 
mately $0.18 for a box having 10 square feet of board. The 
cost of fabricating such a box would vary, perhaps, from plant 
to plant, but according to the selling price of a certain box of 
approximately 10 square feet, the cost of the adhesive would 
amount to less than 1%. A reduction of spread by 1/2 pound 
per thousand would amount to a saving of less than 0.15% of 
the selling price. Reducing spreads to the absolute mini- 
mum, therefore, should be watched especially if additional 
scrap is produced while attempting to make the saving. 


STARCH FOR WATERPROOF BOARD 


In the use of waterproof starches, most of the difficulty in 
obtaining a good bond seems to be on the single facer. The 
earliest formulas were those in which the urea formaldehyde 
resin and catalyst were added after preparing the starch and 
careful control of temperature and pH was necessary for good 
pot life. The reacted starch process (United States pat. No. 
2,450,377) was then developed, and this requires less technical 
control because the procedure produces an adhesive in which 
the pH does not change and any storage or circulating tem- 
perature below the actual gelatinization temperature of starch 
may be employed. The process involves the cooking of urea 
formaldehyde resin or dimethylol urea with the carrier por- 
tion and reacting the mixture at 190 to 195°F. by reducing 
the pH through addition of alum or some other catalyst. A 
fluid, long-bodied adhesive results which is mixed with the 
raw starch portion. This process or others similar to it are 
in general use today. Since no caustic soda or borax ean be 
used in this acid-setting type of formula, a gelatinization tem- 
perature of at least 185°F. must be reached in the glue line 
and slower speeds result. Other formulas involving the use of 
alkaline setting ketonic and resorcinol resins have been evolved 
together with formula containing polyvinyl alcohol. These 
looked promising at first but results on the single facer espe- 
cially with the more highly sized liners indicated that the spec- 
ifications for the 24-hour soak test could not be consistently 
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met. Work on these formulas is continuing in the hope of 
developing adhesives which will permit higher operating 
speeds. Theories as to why failure occurs on the single faced 
side include the application of more pressure which forces 
elue to each side of the tip of the corrugation together with 
different curing conditions such as less time under heat and in 
the presence of high humidities. 

In general, the clearances on the single facer for water- 
resistant adhesives must be much wider, i.e., 0.012 to 0.018 
inch, for a good waterproof bond which will withstand the 
soak test. 

There is such a close interrelation between the variables 
encountered in producing corrugated board that classifica- 
tion of the difficulties or defects according to cause might find 
the same defect listed under several headings. In compiling a 
list of defects, I have grouped them under the headings of ad- 
hesive, paper, and mechanical. The corrugated box manu- 
facturers and allied industries deserve to be complimented for 
the high standards achieved, but constant watchfulness and 
effort are required to maintain these standards. In listing 
the defects and their causes, the correction is obvious in most 
cases and little comment is required. 

Under the difficulties encountered with adhesives, I have 
listed ‘‘snappers” or “dry-peeling,”’ finger lines and spotty or 
streaky glue pattern. There may be several reasons for 
“snappers” or “dry-peeling.”” Among them are: 


A. Insufficient adhesive-—This would be caused by having 
the clearance too low so that not enough adhesive is ap- 
plied or improper fluff-out of the medium so that not 
enough adhesive is transferred. 

B. Too much heat.—If the adhesive is dried too much, it will 
become brittle. This does not occur too often on the single 
facer but is more likely to occur on the double backer if 
the board is allowed to bake between the belt and the hot 
plates when the machine is stopped. 

C. Not enough heat.—If the starch is not cooked out prop- 
erly, a good bond will not be formed. Improper cooking 
will be shown by a grayish or whitish cast in the glue line. 
The temperature of the rolls should be checked together 
with steam pressure, siphons, etc. The machine should 
be slowed down if no immediate correction can be made. 

D. Hot paper.—This does not occur frequently but is likely 
in a mill where the paper is brought directly to the box 
plant from the mill. Hot paper results in too much pene- 
tration of the adhesive or too much heat. Bypassing of 
the preheaters is a corrective measure. 

E. Too much borax.—This is not frequent. The obvious cor- 
rection is to lower the borax content by 50% or eliminate 
entirely. 

F. Gelatinization temperature too high.—If the gelatinization 
temperature is too high, the starch will not cook properly. 
An immediate corrective measure is to reduce the machine 
speed until a fresh batch can be made with an additional 
amount of caustic. 

G. Corrugating starch too fluid.—If the starch is too fluid, the 
water may penetrate into the paper so that the starch will 
not hydrate completely. Or the adhesive may flow away 
from the tip of the corrugation leaving insufficient ad- 
hesive for a good bond. Higher viscosity, or, perhaps, 
specific water holding additives discussed previously are 
obvious solutions. 

H. Solids too low in adhesive.—Low solids formulas are gen- 
erally not recommended for all-round use. A low solids 
formula can easily be made by increasing the amount of 
starch in the carrier portion and adding additional water 
to obtain a suitable working viscosity. It is felt that low 
solids formulas do not allow for a good factor of safety and 
that any economy may soon be offset by waste. Low 
solids may be caused by leaking of water into the tanks or 
by flushing of water into the starch during clean-ups. 

I. Spoilage of starch through bacterial action —If the starch 
is held over too long without a preservative, it may be 
liquefied by bacterial action so that poor bonding will 
occur. Good housekeeping and the use of preservatives 
are recommended. 


Finger lines are a common defect, and the reason for them 
is that the adhesive is not applied or does not flow onto the 
tip of the corrugation at the point of contact of the finger and 
the paper. They should be kept as narrow as possible and a 
more fluid adhesive allowing for better flow conditions is 
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more favorable than a heavy, cohesive corrugating starch. 
A new idea for the elimination of finger lines, which may be 
familiar to you and which I believe was originated by the 
Langston Co., is the cutting of a small notch in the are of the 
finger at the point of glue application. This allows for flow 
of the adhesive along the tip of the corrugations, thus tending 
to eliminate the finger lines. If the gelatinization temperature 
of the starch is too low, a build-up of gelled starch may occur 
on the fingers which will cause a wiping action and a widening 
of the already occurring finger lines. 

Spotty and streaky glue patterns are another frequently occur- 
ring difficulty on the single facer. This difficulty may be 
caused by: 


A. Dirty transfer roll—Good housekeeping is involved and 
the rolls must be kept clean and in good condition. The 
gelatinization temperature of the starch again may be too 
low, causing a pick-up of cooked starch on the roll. 

B. Dirt, scraps of paper, gelled starch, or other debris may 
be caught in the nip between the transfer roll and the 
pick-up or doctor roll. This will cause a wiping action 
leaving a bare spot on the transfer roll, with resultant 
streak on the paper which is bare of adhesive. 

C. Ringing of the adhesive.—If the adhesive is too heavy 
and cohesive, an excessive ringing condition of the ad- 
hesive will occur. This will cause a heavy application of 
adhesive at one spot with a light application or none at all 
at another. A more fluid adhesive is suggested. Also, 
the use of small sections of threaded rod may be used to 
minimize the ringing condition. These rods may be 
3/, inch in diameter, have about 16 threads per inch, and 
should be cut in about 8-inch lengths. These small sec- 
tions of rod would be placed in the nip of adhesive rolls 
and should be removed and placed in a can of water for 
cleaning when the machine is stopped. The reversal of 
rotation of the doctor roll so that it revolves in the same 
direction as the transfer roll also is effective in smoothing 
out the film. A wiper blade on the doctor roll is needed 
in this case. 

D. Improper fluffing out of the paper resulting in poor ad- 
hesive pick-up.—The condition and type of paper enter 
into this, along with heat available on machine and the 
setting and arc of the fingers. 


When considering the paper used, it may have an effect on 
poor bonding and on defective corrugations. Poor bonding 
may be caused by: 


A. The paper being too hot and dry.—This has already been 
mentioned as having an effect under adhesives. 

B. The paper being too porous.—This results in too much 
penetration. The use of film formers or hydrophilic addi- 
tions or possibly some other ingredient to prevent pene- 
tration is a remedial measure. 

C. Dense paper.—lIf the paper is too dense, the adhesive may 
not bite into the fibers satisfactorily. The use of steam 
showers to open up the sheet is advised. More caustic 
may be used provided the gelatinization temperature is 
watched carefully. 

D. Sizing.—If the paper is too highly sized, again the adhesive 
will not bond properly. This may be especially true when 
running waterproof board and too much of the agents pro- 
viding wet strength is incorporated into the board. This 
may be checked by use of the immersion number test. 
The machine may be run at slower speeds to obtain proper 
bonding. 

E. Too much moisture in paper.—Too much moisture in the 
paper will cause poor bonding and especially results in 
loose edges. The paper should be given as much pre- 
heater wrap as possible and the machine run slower to 
improve running conditions. 


The condition of the paper may cause defective corruga- 
tions or defective board. Too much moisture may result in 
knocked down corrugations, soft board, or warp of the sheet. 
Variations in caliper may cause knocked down corrugations, 
or fluttering with loose edges. A roll of this kind will run 
better on the double backer. The condition may be corrected 
by steaming of the tight edge or adjustment of the roll stand. 
Improper fluffing out may result in hi-low flutes or poor bond- 
ing. This will be discussed more fully later. 

Under machine or mechanical considerations, difficulties 
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may be listed as occurring at the corrugating rolls, the fingers 
or crescents, the pressure roll, the tension on the paper, the 
heat available on the machine, andthe glue mechanism. 

At the corrugating rolls, several conditions may cause 
difficulties: 


A. Temperature.—The temperature of the rolls should be 
kept at a maximum and approximately equal across the 
width. Lack of sufficient heat will cause irregular fluffing 
out, blisters, etc. ; ; 

B. Cleanliness —Dirty corrugating rolls will cause crushing 
of the flutes or tearing of the flutes in a machine direc- 
tion. Adhesive build-up along the edges of the paper 
will cause loose edges. Dirt on the rolls will prevent 
proper fluffing out of the medium. The rolls should be 
kept clean by a daily treatment with oil and steam. The 
slots must also be cleaned to prevent wearing on the fin- 
gers. , 

C. Condition—Worn corrugating rolls will cause hi-low 
flutes or board not up to caliper. The machine should not 
be run without paper in the rolls since this causes excessive 
wearing. Where narrow paper must be run, it should not 
all be run in the center of the machine but should be moved 
to different lateral positions on the machine. The rolls 
should be kept in good condition by honing and polishing 
with an oil and graphite mixture. 

D. Position.—If the rolls are run out of parallel, hi-low flutes 
or pulled corrugations will result. The lateral position of 
the rolls should be changed periodically to prevent un- 
even wearing. The bearing blocks must be checked fre- 
quently since worn blocks cause difficulty with improper 
meshing of the rolls which results in knocked down cor- 
rugations and hi-low flutes. 

E. Pressure between corrugating rolls.—If the rolls are set 
too deep, cut corrugations will result. If too loose, hi- 
low flutes are formed. The pressure between rolls must 
be checked carefully and the operators instructed to gage 
the pressure properly. 


The settings and condition of the fingers has an important 


effect on difficulties at the single facer. 


A. The fingers must be kept clean since dirt or an accumula- 
tion of gelled starch will cause blisters, dry streaks, or 
wide finger lines. 

B. The proper arc is necessary for the fingers. Worn or bent 
fingers result in poor fluff-out with resultant hi-low flutes, 
crushed or pulled corrugations, and blisters. 

C. All fingers or paper guides must be set properly and the 
setting must be the same. A convenient method of setting 
is to insert a piece of 9-point and then back the fingers away 
3 points. The position of the paper with regard to fingers 
is important. It must not overlap the outside fingers too 
far or loose edges will result. Insufficient clearance will 
result in more prominent finger lines and loose fingers 
cause knocked down corrugations and spotty application 
of adhesive. 

D. A notch in the arc of the finger at the point of glue appli- 
cation has already been mentioned as a means for elimi- 
nation of finger lines. 


At the pressure roll, several conditions may exist which will 
cause various defects: 


A. An uneven pressure or improper crown on this roll will 
cause cut corrugations, loose edges, or blisters. 

B. The rotation of this roll must be synchronized with the 
corrugating rolls. Off-timing will result in pulling of cor- 
rugations, It is better to have thie pressure roll driven by 
the drag of the paper than to have it driven out of time 
with the corrugating rolls. 

C. Adhesive build-up or dirty pressure rolls will cause 
knocked down corrugations. 


The tension on the paper at the roll stand, if it is too great, 
will cause corrugations, leaning, or a long narrow: blister. 
Also, blisters ensue if not enough tension is put on the paper. 
Warping in the length of the sheet follows if there is an uneven 
tension on the single faced sheet into the double backer. 

The heat condition prevailing on the machine is one of the 
most important considerations. Insufficient heat will cause 
irregular fluffing out, improper cooking of the adhesive, loose 
edges, warp in the width of the sheet, and uneven or poor 
corrugation. A minimum steam pressure of 125 pounds is 
recommended and for high speeds, a pressure of 175 pounds is 
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one of these units 


will exactly fill 
your sheeting 
requirements 


Clark-Aiken Type H High-Speed Heavy-Duty Duplex 


Cutter-Layboy Unit for high-speed cutting of board, There is no all-purpose cutter —no one 
or pulp and multiple sheeting. 76’’ to 220’, inclusive, ; ; 

with or without overlapping delivery Furnished machine that will sheet all types of Peper 
with conventional layboy as illustrated or over- and board under all operating conditions 


hanging type layboy shown below. with equal efficiency. 

‘) To bring sheeting efficiency.in line with 
: today’s high costs, Clark-Aiken, pioneer 
in coordinated cutter-delivery-layboy unit 
design, is now first to offer a complete 
linea cutter exactly suited to any spe- 
cific operating conditions. 


All of the machines shown here will cut 
paper efficiently; one will fit exactly into 
your cutting operations to give you high- 
est sheeting efficiency and accuracy at 


Clark-Aiken Type H High-Speed Heavy-Duty Simplex lowest possible cost. 
Cutter-Layboy Unit for heavy service. 76” to 220” ; } 
inclusive. Conventional or overhanging type layboy Clark-Aiken sales engineers will be 


(illustrated) for side removal of piles 


pleased to help you make the proper 
selection. Write, wire or phone The Clark- 
Aiken Company, Lee, Massachusetts. 


THE COMPLETE LINE 


Claukllden 


CUTTER-LAYBOY UNITS 


Clark-Aiken Type C Super-Speed Precision Cutter- 
Layboy Unit for extreme accuracy in sheeting rolls 
76” to 124”, inclusive. Conventional or overhanging 
type layboy, with or without overlapping delivery. 


Clark-Aiken Type D High-Speed Economy Cutter for finish- Clark-Aiken ‘‘Vickery’’ Layboy. Skids rest on floor and delivery 


ing room service and for use of converters and printers. rises as pile height increases. Piles may be removed from side or 
36” to 100”, inclusive, with or without overlapping rear and delivery quickly drops to starting position greatly reducing 
delivery. Conventional or overhanging type layboy. cutter down-time. Available for all Clark-Aiken Cutters. 
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better. The temperatures of the corrugating rolls should be 
maintained in the range of 320°F., and 330 to 340°F. is pre- 
ferred. Steam pressure alone will not maintain the high- 
temperatures desired. It is important that a high rate of cir- 
culation is maintained and that the drainage system, 1. 
steam traps and siphon pipes, be kept in good working condi- 
tion. 

Conditions existing at the glue mechanism are important. 
Good circulation in the pans is necessary to prevent gelling. 
Clearances between transfer roll and pick-up roll must be ad- 
justed for best economy and good board. If the clearance Is 
too low, a poor bond may result. If too wide a clearance is 
used, a soft sheet caused by too much moisture may result 
together with poor economy. It was formerly recommended 
that the clearance between the transfer roll and corrugating 
roll be about 0.026 to 0.030 inch. More recently, it is being 
recommended that this clearance be kept at an absolute mini- 
mum. On some new machines, these clearances are in the 
range of 0.012 to 0.014 inch. On these machines, the appli- 
cator-pickup roll and doctor roll rotate in the same direction 
with a doctor blade wiping excess glue off the doctor roll. 
Since the corrugating medium is about 0.009 inch, little fluff- 
out is required to get transfer of adhesive. On older ma- 
chines where exceptional care is taken in the operation, clear- 
ances of about 0.015 inch are being used with very good results 
in the quality of the board. 


This new conception of running with closer clearances be- 
tween the transfer roll and the large corrugating roll is based 
on the fact of the less fluff-out, the better. It is felt that fluff- 
out, especially if it is appreciable, brings about some of the 
distortion of the flutes with resultant hi-lows and with some 
of the modern corrugating media, this fluff-out does not occur 
too readily. Hence, with a larger clearance, in addition to 
distortion, there will be bare spots where adhesive is not 
picked up. 

To run with closer clearance, other factors must be taken 
into consideration. One of these is the glue film and it must 
be uniform with a minimum of beading or ringing. To ob- 
tain this effect, thinner viscosities are being used and the rota- 
tion of doctor roll in the same direction as the fountain-trans- 
fer roll is also effective in obtaining the uniform film. On the 
older type of machine, adjustable scrapers on the ends of the 
adhesive applicator roll are beneficial in keeping the roll clean 
beyond the edges of the paper so there is little chance of the 
adhesive beads being transferred to the corrugating rolls. 
Even without the scrapers, some of the machines are being 
run with clearances below that formerly recommended, but 
the viscosity and other characteristics of the adhesive must 
be considered together with proper condition of the adhesive 
rolls. Where the clearances have been held to an absolute 
minimum and the machine run with careful attention to all 
details, the quality of the board has been found to be much 
improved especially in regard to hi-low flutes. Additionally, 
it has been found that the fingers last much longer, sometimes 
being changed only twice a year. 

Discussion of any formulas in detail has not been included 
in this paper since they are all very nearly standard and will 
be recommended by your supplier. 


Q. Does the starch in the carrier portion have any effect on 
the bond? ‘ 

A. Any cooked starch has a certain amount of adhesive 
power. So the carrier portion probably has some effect 
on the bond but in just what proportion it is difficult to 
say. It is felt that in corrugating starch the raw starch 
portion does most of the actual bonding. 

Q. What is the proper gelatinization temperature to use on 
the single facer? 

A. As low as possible depending on conditions at the single 
facer and so that a minimum of gelling on the fingers, ete. 
and in the pan will occur. Gelatinization temperatures 
are being used from 140 to 142° to over 150°F, 

Q. Is there any advantage to using different formulas on the 
single facer and double backer? 

Ihave mentioned the use of thinner viscosities on the single 
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facer in conjunction with closer clearances between trans- 
fer roll and large corrugating roll. On the double backer, 
the preference has been to maintain a heavier viscosity. 
Also, there seems to be a great advantage to a formula con- 
taining more caustic soda for the double backer where less 
heat prevails so that higher speeds can be maintained. 
This is especially of benefit when running double wall. _ 

Q. Are there any other materials which can be used with 
corrugating starch? : ; 

A. Yes, diatomaceous earth, clay, sulphonated oil, Kelsize, 
and silicate. Diatomaceous earth and clay have been 
used in high percentages in attempts to obtain stiffer board 
and reduce costs. Sulphonated oil has been used for the 
wetting effect to obtain better penetration and to get a 
better spread on the tips of the flutes. Kelsize, a more 
recent recommended additive, has already been discussed. 
There are some current reports of starch and silicate being 
used together with very good results. It has been reported 
that the combination sets up faster than regular silicate 
and produces board with higher compression and flat 
crush. Starch, silicate, and diatomaceous earth combina- 
tions have been observed to be very effective and one point 
noted was that the adhesive did not adhere to hot metal. 

Q. What is the status of the alkaline weatherproof process 
for corrugating starch? ere 

A. To the best of my knowledge, no one has solved this diffi- 
culty on single facer with pressure type corrugators. 


Operation of the Single Facer with Sodium Silicate 
E. M. Hertzmark 


Any process. material requires correct usage and 
proper operating practice in order to derive the maximum 
benefit. I propose to discuss the application of the above with 
regard to the use of sodium silicate on pressure-type single 
facers as they predominate in the corrugated industry today. 

Research experiments have shown that the adhesive ap- 
plied in the manufacture of corrugated board must be re- 
garded as one of the structural members of the box and not just 
a means of adhering the liners to the corrugating medium. 
Silicates, when properly applied, contribute to the structural 
strength of the box, due to the rigid shoulders formed on either 
side of the glue line. Proper application of silicate requires 
accurate settings on the single facer and proper conditioning 
of the liners and corrugating medium before and after the 
components are joined. Certain housekeeping procedures 
are also necessary in order to obtain the beneficial results with 
silicate. 

As supplied by the manufacturer, sodium silicates are of a 
certain ratio and viscosity, such that with the proper control 
within the plant, they will perform most satisfactorily under 
a wide range of temperatures, speeds, types of paperboards, 
and mechanical conditions, thus permitting an extraordinary 
flexibility in the combining operation. While the user has 
no control over the ratio, his operating practice can affect 
the viscosity. Straight silicates are standardized at 68°F. 
Increasing the temperature decreases the viscosity such that 
the formation of good shoulders and proper penetration are 
hampered. Overheating of the silicate results in differential 
penetration and bond formation across the glue line and may 
also cause setting of the silicate on the glue rolls while the ma- 
chine is idle and the formation of a skim over the top of the 
silicate. The use of a center feed, with overflows at either 
end of the pan, and the installation of a baffle over the glue 
pan to prevent the steam from the showers from contacting 
the silicate surface, is recommended for maintaining the proper 
silicate temperature. 


Due to variances in types and condition of repair of ma- 
chines, steam pressure and auxiliary equipment available, and 
the types of liners and corrugating medium that are in use in 
the industry, it is possible to only give ranges of clearances 
between the glue rolls and between the transfer and lower 
corrugating rolls. For the former, the range is 0.006 to 0.011 
inch, and for the latter, 0.028 to 0.035 inch. The conditions, 


E. M. Herrzmark, Silicate Division, Diamond Alkali Co., Cleveland, Ohio. 
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for low cost, 
experimental 


PULPING and FIBE 


studies 


Now...you can get “controlled tests” in 
pulping raw, steamed, or semi-chemically cooked 
chips, fully cooked pulp, waste papers, straw 
pulp, Asplund fiber... 

You can improve on your present pulping 
and fiber studies... and explore new possibili- 

; ties... with the Sprout-Waldron “Lab” Refiner. 
Designed for semi-plant-scale defiberizing, 
pulverizing, decorticating, blending, granulating 
and other specialized uses—on dry or fluid feed, 

- hot or cold, high consistency or low—the Sprout- 
Waldron “Lab” Refiner combines simplicity of 
design and efficiency, with low initial and operat- 
ing cost. Plate styles for a wide range of appli- 


cations are available. SPROUT-WALDRON 12’’ LABORATORY REFINER 


This view shows the hand driven y, : 
screw feeder and V-belt drive with Note the swinghead con- 
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Note the plate clearance control / opening for washout and plate be seen in the center of the 
at the tail end of the refiner. The changes. A swinghead. ‘ 
micrometer indicator disc is grad- The screw feeder has inter- The plate pattern shown is 
vated at 1/1000 inch intervals of / changeable ribbon and _ solid used for fine refining and for 
plate clearance. / screws. The ribbon screw can pulp strength development. 


In daily use in many laboratories, both Available with stainless steel construction 
private and governmental, domestic and foreign. 
Today ...send for Bulletin 17 which de- 
scribes this useful basic tool for laboratory and 
pilot-plant use. Complete specifications are in- 
cluded. Write to Sprout,Waldron & Co., Inc., 
38 Waldron St., Muncy, Pa. 
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listed above, within a plant. naturally affect the silicate con- 
sumption, which varies from a low of 13.0 to 19 pounds per 
thousand square feet, double faced board, with the condition 
of the machinery being the prime factor in obtaining satis- 
factory silicate bonds with the paper stock being used. Due 
to the variances in absorption rates of various 9 points and 
liners, the glue rolls should be adjusted accordingly, to obtain 
the correct silicate pattern and bond. The incorporation of 
dial gage adjustments on modern corrugators gives the oper- 
ators simple controls for varying his clearances. In all cases, 
the clearances should be checked at least once each shift. 

The proper silicate bond should be uniform in cross section. 
A greater amount of silicate on one side of the bond than on 
the other, or the complete absence of silicate from one side of 
the bond, produces nonuniformity in the bond strength, such 
that it will be stronger when pulled in one direction than in 
the other. Lack of symmetry sacrifices some of the reinforcing 
action of silicate in increasing the stiffness and rigidity of the 
corrugated board. Contributing causes to the above are lack 
of synchronization between board speed and peripheral speed 
of the adhesive transfer roll and improper alignment between 
the fingers and the transfer roll. The former is sometimes 
difficult to overcome on a pressure-type machine while the 
latter usually requires a filling of the finger such that the trans- 
fer roll, when in position, is exactly centered in the finger re- 
lief. Machinery manufacturers are attacking both problems 
with the introduction of specially ground glue rolls and step- 
down motors for driving the glue rolls. Both of these new 
features also contribute to a reduction in throwing of silicate 
at high operating speeds. 

While checking the cross section of the silicate bond, the 
operator should also look for nonuniformity, as occurrence of 
this condition is a source of weakness in the board, and failures 
under compression tests invariably occur at the breaks in the 
adhesive bond. Common causes of this type of bond are 
transfer or glue rolls out of round, worn and nonuniform cor- 
rugating rolls, wild caliper corrugating medium, use of too 
little silicate, or use of a silicate having either too great or too 
low a viscosity. In cases of worn equipment, the application 
of a greater amount of silicate, or one with a higher viscosity, 
can remedy this condition somewhat. The above is not 
recommended as good operating practice. The source of the 
trouble should be located and corrected. However, in the 
interim, silicate, due to its flexibility, can fill part of the gap. 

With proper settings and maintenance, finger lines on single 
faced board can be practically eliminated. Should wide finger 
lines occur, the fingers and the finger jig should be checked, 
and those fingers which are worn or bent, replaced. Should 
the cause be due to silicate accumulation on the finger tips, the 
silicate should be removed by means of a finger scraper, a 
bent piece of flat bar stock with a slit on the end to conform 
to the finger. The application of extremely hot water through 
orifices in a pipe which is hung on a jig across the front of the 
machine between the pressure and lower corrugating roll, 
with an orifice opposite each finger, is quite effective. Plants 
which have two or more single facers, running alternately dur- 
ing each day, will find that the use of this simple device, as one 
or the other single facer goes down, will be very beneficial. As 
for coatings to be applied to the fingers, the laboratories of 
the various silicate manufacturers are continuing their re- 
search with newly discovered products, which should offer 
considerable improvement over those coatings that are in use 
today. A spare set of fingers and holders for each single 
facer, ready for replacement of worn or bent fingers, is strongly 
recommended. 

The proper conditioning of the single facer liner and the 
corrugating medium is very important in the formation of a 
good silicate bond. Improper showering and tension control 
of the 9-point will give a non-uniform silicate bond due to 
poor fluffing. Too much preheat on the adhesive side of the 
liner will drive the moisture content of the board below that 
required for proper penetration and bonding of the silicate. 
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When this occurs, reduction of the preheat, changing of the 
preheat wrap such that some of the moisture is driven toward 
the adhesive side, or the use of a steam shower on the adhesive 
side is required. Too little preheat, on high moisture content 
board, results in excessive penetration, little orno shouldersand 
the reverse procedures given for too much preheat, should be 
applied. The tensions on both liner and 9-point should be ad- 
justed such that there is no disturbance of the silicate bond 
once the two components meet at the nip. The above adjust- 
ments require the use of common sense by the operator in 
making the adjustments in accordance with the roll stock 
which he is running. 

Since silicate adhesives form a bond by the loss of water 
through absorption and evaporation, any conditions within 
the plant which interfere with the process hinder the quick 
bonding properties incorporated into the silicate. Many 
plants do not have hoods installed over their single facers to 
remove the excess steam and moisture escaping from the 
showers. Consequently, the setting of the silicate bond is 
delayed by the condensation on the single face board as it 
passes over the bridge. In addition, unless the plant is 
equipped with a large preheater on the bridge, the excess 
moisture will cause warping of the board at the cut-off. 


The adhesion of silicate to the various metal component 
parts of the single facer can be greatly alleviated if certain 
simple procedures are followed. Large line-up charts, con- 
veniently placed, will prevent misalignment as splices are 
made, thus preventing accumulation of silicate on the machine 
rolls. The use of corrugating medium, 1/, inch narrower than 
the liner, is also reeommended. Glue roll wipers made of old 
printing dies, mounted in appropriate holders, attached to the 
frame of the machine and set to wipe the outside 1/s to 1/4 ineh 
will prevent silicate appearing on the rolls. These wipers 
should be set at an angle so that the bead, which is developed 
on the inside edge, runs off the outside edge of the wiper into 
the pan. The use of coatings on the rolls, either paraffin oil 
or Aquadag, is reeommended. The former is applied either 
by oil cans or by means of wick wipers of several types. The 
latter can be sprayed or brushed on. The use of these coating 
materials, in addition to keeping the rolls practically free of 
silicate, also aid in fluffing. For around the frame, glue pan, 
and other nonheated parts of the single facer, the use of part- 
ing films, such as Boothcote, is very useful in reducing silicate 
clean-up. The periodic lateral movement of the bottom cor- 
rugating roll allows even wearing of the rolls and prevents the 
formation of nibs under the finger slots of the top corrugating 
roll. If allowed to form, these nibs will eventually cut the 
corrugating medium, thus allowing silicate to bleed onto the 
rolls. 


The use of a separator and proper pump maintenance are 
two other factors which aid in the efficient use of silicate on 
the single facer. The former removes paraffin oil, paper, 
and other foreign materials from the silicate overflow, such 
that only clean material returns to the storage tanks for fur- 
ther use. All silicate pumps should be of all iron construction 
and have a water seal packing ring. A piece of small link 
chain draped over the pump shaft and running in a pan of 
water will prevent the crystallization of silicate on the shaft 
and the subsequent destruction of the pump packing, resulting 
in silicate leaks. 


During my talk, I have concerned myself with the use of 
straight silicates on the corrugator because these predominate 
in the industry today. However, recent developments by 
various silicate manufacturers incorporating various additives 
are worthy of mention as preliminary results indicate that 
these new silicates have, in some cases, proved superior to both 
straight silicate and other corrugating adhesives with regard 
to both speed, bond, and over-all box quality. It could be 
that in the not too distant future, after certain modifications, 
they may prove to meet all the adhesive specifications desired 
by the corrugated board manufacturer. 
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TRACERLAB's new model, non-contacting Beta Gauge measures and 
records the weight per unit area or thickness of sheet materials. Because beta 
radiation is used, a high degree of accuracy and sensitivity is achieved, un- 
affected by variations in chemical composition of the material being gauged, 
Tracerlab developed the first Beta Gauges, and the experience gained 
through having these instruments in successful, everyday operation in a 
number of diversified process industries has now been incorporated in a new 
and outstanding gauge. Featured are simplicity of operation, ruggedness of 


design and reliabitity of operation — all combined in an instrument that 


maintains Tracerlab’s established leadership. DLESIVE 7 AE _ 


The gauge’s low cost will be rapidly repaid from raw material savings 


SHEET METAL 


resulting from closer manufacturing tolerances and faster control, plus a greater 
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Notwithstanding these developments, straight sodium 
silicates, by their fundamental characteristics, offer the box- 
maker, the highest board quality, even though he may depart 
from the indicated optimum operating conditions. However, 
departure from top operating efficiency does not benefit any- 
one but only wastes materials, manpower, and results in a 
poorer product. 

Efficient maintenance, periodic checks on the board pro- 
duced and following the suggestions offered by the technical 
representatives of the silicate, machinery, and board manu- 
facturers will enable each plant to produce high-quality sili- 
cate board at the lowest cost. 


New England 


The Annual Spring Meeting of the New England Section of 
TAPPI was held at the Griswold Hotel and Country Club, 
Groton, Conn., June 8 and 9, 1951. The theme of the meet- 
ing was “The Use of Statistics in the Manufacture and Con- 
verting of Paper’ and although the total registration was 
not as large as anticipated, the sessions were very well at- 
tended. 

There was no formal program Friday morning, the meeting 
starting with a luncheon at noon with Professor George E. 
Kimball of Columbia University being the featured speaker. 
Professor Kimball stressed that mathematics, in general, can 
and should be applied to a much wider range of industrial 
problems than is now the case. To illustrate his contention 
he cited several examples from his work on an operations re- 
search group attached to the Navy during the war. One of 
the main problems was to find methods of exploiting new equip- 
ment with which there was no experience. By an objective 
approach, acceptable results were obtained. They studied 
such projects as the plotting of probable submarine oper- 
ations, size of convoys, training in aircraft bombing, efficiency 
of antiaircraft guns on merchant ships, and were able to come 
up with much valuable information. By the use of such an 
approach industry could benefit in the analysis of sales cam- 
paigns vs. sales budgets, location of warehouses, production 
scheduling where a balance of seasonal markets, costs, and in- 
ventory are important; machine maintenance schedules; and 
such other instances where a more accurate prediction of effects 
would assist management in the determination of its policies. 

The next speaker was W. H. Coughlin, Director of Quality 
Control, Thompson Products Inc., Cleveland, Ohio, who 
spoke on “Breakdown of Variability into Resources, Identi- 
fication of Causes.’ Mr. Coughlin announced at the out- 
set that he was not a statistician and that he would but out- 
line the broad principals of quality control. A start must be 
made by first determining the problem, then he suggested 
that qualified help be secured in that the mathematics are 
quite involved, then finally studying the results. Statistical 
quality control is not a cure-all; when properly used it will 
only indicate when a process is out of control or has a tend- 
ency to get out of control and will indicate an assignable 
cause. The design of the charts and procedures must be 
adapted to each application and may be more or less com- 
plicated. In each case the questions as to who, why, what, 
when, and where must be considered if satisfactory results 
are to be expected. 


Geoffrey Beall, Professor of Statistics, University of Con- 
necticut, Stons, Conn., was the final speaker at the afternoon 
session. Professor Ball by the use of an example, illustrated 
the development and use of control charts to establish vari- 
ations in trend and variations in value. Of primary interest 
is the determination of chance variation. The difference in 
the values of successive points gives an estimate of the vari- 
ability that must be tolerated. Running averages which cover 
a reasonable period of time will indicate a trend, the changes 
in which are probably not by chance. Professor Beall’s paper 
will be published in another issue of Tappi. 
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Seated, l.-r.: Helen Kiely, H. W. Knudson, R. J. Proctor, 


Geoffrey Beall. Standing, L-r.: John Langmaid, Jr., 

Prof. Kimball, Prof. Jenness, M. S. Renner, W. H. Cough- 

lin, A. E. Bachmann, F. S. Klein, Harold Cobb, and A. G. 
Dreis 


Before the meeting was adjourned, the Secretary, A. G. 
Dries, read his report, which was followed by the election of 
officers for the 1951-52 season. H. W. Knudson, Hollings- 
worth & Vose Co., East Walpole, Mass., was elected Chair- 
man; F.§S. Klein, Byron Weston Co., Dalton, Mass., Vice- 
Chairman; A. G. Dries, Hercules Powder Co., Holyoke, Mass., 
Secretary; and H. T. Barker, Bird & Son, Inc., Treasurer. 
The Executive Committee includes the following: Miss H. 
U. Kiely, 8. J. Quattrocchi, G. L. Benson, C. H. Horton, W.C. 
Hunter, C. J. Backus, G. E. Soyka. 

An informal banquet was held in the main dining hall 
Friday evening. A. E. Bachmann, the “Immediate” Past- 
President of TAPPI, extended his greeting to the group. 

Saturday morning was devoted to a panel discussion, the 
members being introduced by Mr. Knudson. 

F. S. Klein, Byron Weston Co., introduced the discussion 
“What Sampling Plan Shall We Follow?” in which he asked 
questions that are of special interest to the short-order oper- 
ators. It was recognized that on a long run it was possible 
to set up a contro] chart, but on a short run by the time the 
machine has settled down, the order is completed without an 
opportunity to establish a pattern. Then he asked for an 
opinion as to the number of samples required for quality con- 
trol. 

In the discussion which followed the formal presentations, 
it was suggested that charts even on short runs would be of 
value as a guide for future orders on the same grade. One 
member stated that they had had some measure of success 
by holding up on short orders until a sufficient quantity had 
accumulated for a longer run. 

During the discussion on sampling it was emphasized that 
the quality control chart indicated process control; and by 
studies of the variables which cause trouble, a sufficient his- 
tory might develop so that effects could be anticipated. The 
number of samples is affected by the degree of control 
achieved. More samples are needed to establish the pattern 
with less as the machine is brought under control. 

M. E. Blew, Strathmore Paper Co., East Springfield, Mass., 
in his paper “Applications in Beater Room and F inishing 
Room” cited the experiences of his company in the control of 
their broke. The defects were ascribed to the various sources 
and then tabulated into percentage figures which were used 
as a guide toward the improvement of operating conditions. 
By following up monthly they were able to correct several un- 
satisfactory conditions. They also investigated basis weight 
control. Among other effects they found that there was a 
decided variation between the runs of different machine 
tenders. Through statistical quality control they were able 
to reduce the basis weight limits which amounted to a savings 
in their subsequent converting operation. 

“Why a Statistician?” was the subject taken by Maynard 
S. Renner, of the Dewey & Almy Chemical Co. Mr. Renner 
outlined the advantages of approaching a problem from the 
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purely statistical standpoints. He also stressed the advis- 
ability of having an expert in statistics as a cooperator. — 

Mr. H. W. Cobb of the S. D. Warren Co. outlined their use 
of statistical quality control in paper mill experimentation, 
and Warren R. Purcell of the Brown Co., Berlin, N. H., out- 
lined the procedure in the application of quality control to a 
specific paper saturation problem. It is expected that both 
of these presentations will appear later in Tappt. 


Dinner at the Annual Spring Meeting of the New England 
Section, Groton, Conn., May 19, 1951 


The final paper on the program was given by O. H. Somers, 
of the Western Printing & Lithographing Co. Mr. Somers’ 
company prints 45% of the comic books printed in the United 
States and he spoke from the viewpoint of the paper user. 
They set up a quality control on their incoming papers using 
those properties of particular interest to them. They found 
considerable differences between paper from different sources 
and guided by their control work were able to work with the 
mills so that now they have a fairly uniform supply which has 
resulted in more uniform printing and lower ink costs. 

One test which they found important was the ink recep- 
tivity which they measure by taking the light reflectance of 
the sheet after application and removal of K & N test ink. 
Using a 100 scale a difference of a point roughly could become 
a variation of $1000 in ink cost within a year. Because of the 
importance of sheet wettability in offset printing they found 
that TAPPI Routine Control Method RC-49 was also of 
considerable value to them. Illustrating his points with 
charts Mr. Somers showed how statistical quality control has 
become an important factor in their operations. 

In the discussion period considerable time was devoted to 
sampling. One question was the possible variations between 
samples taken at the end of a roll vs. random sampling. Mr. 
Somers stated that their experience was that basis weight was 
generally well in control and that they sample from the out- 
side of the roll. A trial in which samples were taken at dif- 
ferent points within the roll did not show significant differences 
enough to warrant the extra work involved. It was stressed 
that there should not be confusion between a control sample 
and an appraisal sample. The first is applied to process only 
while the second is the evaluation of a product. Statistical 
quality control is only interested in variation within the 
process itself and not necessarily with product quality. 

The statement was made that the paper industry is “test 
happy” and does not take advantage of their possibilities. It 
was admitted that the applications of statistical quality con- 
trol to the paper industry was not easy but it was felt that a 
wider usage of charts rather than listed figures would result in 
better operating conditions. 
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There was a lunch to close the meeting Saturday noon 
following which several took advantage of the facilities of the 
hotel to play golf in the afternoon. 


Why a Statistician? 
Maynard S. Renner 


Tus talk is intended to tell you something of what 
happens when one sits down with a statistician to discuss the 
planning of an experiment. Let me make it plain, however, 
that I am speaking strictly from the receiving end, not as a 
statistician, but as an experimenter, talking with general ref- 
erence to the subject of laboratory experimentation. I want 
to give you some very definite answers to the question, “Why 
a statistician?’ Anyone who has attended any recent meet- 
ings on application of statistical methods must realize that 
it is no longer even an open secret that we chemists aren’t 
too skilled in handling problems in which variability is a 
major factor. Frankly, we are naive and clumsy in our efforts 
to cope with such problems. It is hard to say quite why— 
certainly our formal training hasn’t been much help—I never 
heard of a designed experiment in college. We were taught 
to run two checks and average the result, or, all too often, 
to run three and average the best two out of three. That’s- 
what our training has been—away from the direction of rec- 
ognizing that results can vary. 

Of course, if we don’t have to worry too much about vari- 
ation, this approach is probably the best. There is no point 
in worrying about something that isn’t important. But more | 
and more there are times when variation is important, when 
it is the very thing that is bedeviling us and yet all too often 
we refuse to consider the fact that it can be there—that it can 
exist. 

All too frequently we refuse to use our ingenuity to find 
ways of getting at it. Take the matter of sampling as an 
illustration. Over the past few months I have had occasion 
to discuss a lot of analytical results with various people 
doing testing work. I can find all kinds of data on reproduci- 
bility of a group of test results from a single sample but a gen- 
eral reluctance to consider that samples also might vary. 
When the existence of a sampling problem is recognized we 
generally dream up a complicated sampling scheme and then 
say, ‘“Heaven knows, we are doing all we can about sampling”’ 
without ever realizing that we could at least investigate the 
reproducibility of the sample just as we do investigate the . 
reproducibility of the test. 

Walter Murphy in an article in the June 12, 1950, issue of 
Chemical and Engineering News on “Trends in Analytical 
Chemistry” points out that “analysts talk a great deal 
about the problem of taking samples but actually they have 
done very little about it....” 

Furthermore, we don’t seem to have any way to handle 
data in which there is variability. There are some very 
simple and very helpful schemes for handling such data—fre- 
quency histograms, scatter diagrams, even the control chart 
is not too complicated. But usually the best we chemists can 
do is average, and how we can average. Some of you heard 
George Wadsworth at a meeting in Worcester 2 years ago 
point out that the average temperature in Boston over a period 
of 80 years is 50° but no one in his right mind would ever 
dress for 50° temperature in Boston in August or February. 
A lot of our averages leave us just that confused. All too 
often we end up with a lot of numbers on a piece of paper, 
look at them and say, “This is too much for me.” Then 
we make an intuitive decision which may or may not be 
right, probably has the same chance of being right as if we 
hadn’t bothered to collect the data in the first place. The 
only thing we gained from collecting the data is, we’ve estab- 
lished the fact that with the means at our disposal, it has been 
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impossible for us to get data sufficiently adequate to point to 
a clean-cut course of action in any direction. Sometimes, also, 
we get data that are not adequate to prove anything and then 
proceed to draw beautiful conclusions from it. 

That is a sad catalog of deficiences but unfortunately it is 
all too true at one place or another for most of us and it indi- 
cates why a statistician can help us. 

A statistician’s business, in a sense, is variability. To put 
it crudely, variability is his meal ticket, more, in many cases 
his passion. His entire state of mind is such that he delights in 
running down sources of variability. I have talked to stat- 
isticians about variability problems that they thought they 
could get their teeth into and have seen their eyes begin to 
sparkle and their interest begin to come up like a fire horse 
at the sound of a fire bell. 

Now I want to indicate some of the important things that 
happen when one sits down with a statistician to plan an ex- 
periment. 

In the first place, a statistician is going to want your proc- 
ess to be in sufficient statistical control to give him assurance 
of a reasonable degree of predictability. He has efficient tools 
for testing for lack of control and equally efficient tools for 
running down sources of variability. If there is too much 
variability that hasn’t been tracked down to any source in 
your process, more work will have to be done before he can 
tackle the planning part. 

I remember my dismay the first time I ever took a problem 
to a statistician. It was a testing process and heaven knows 
there was plenty of variability in it but I thought that was 
what statisticians were for. I wanted to get busy testing 
products, but instead I was told that we had to get the vari- 
ability out of the process first. We did it but it took a long 
time. It wasn’t until many months afterward that the 
realization dawned on me of what a tremendous gain had 
resulted from finally getting this testing process operating so 
as to give predictable results—how many more things we 
could do asa result. Also, of course, small wonder I couldn’t 
get, satisfactory results out of the process full of variability 
as it had been if a statistician couldn’t. 

Then with respect’to the technical details of an experi- 
ment. I am not referring here to questions of design per se. 
The value of design has been adequately demonstrated. 
Questions of design I’d rather leave to the statisticians to 
argue about: I refer more to the very important details of 
how much testing to do and where, an important item of cost 
these days. 

I saw an experiment recently which was set up to find 
out if there was any difference between two different treat- 
ments in their effect upon the Mullen test of one kind of paper. 
The man who did the work was not a statistician but he was 
aware that Mullens could vary and that paper could vary 
in its Mullen strength. He had tried, or others before him had 
tried, to answer this question with small-scale experiments 
and without success. This fellow was hard-working, intelli- 
gent, not easily discouraged, and certainly not lazy. He 
wanted an answer and decided that a lot of data would give 
it to him. 


He set up an experiment in which he compared the two dif- 
ferent treatments at ten different levels or concentrations. 
This was a laboratory experiment so he cut a long sheet of 
paper off a roll and cut it into ten crosswise strips and used one 
crosswide strip for each level or concentration. He then cut 
each crosswise strip in half and used one half of each strip 
for each of the two treatments. He then cut each half strip 
in half again so as to give him two pieces of paper for each of 
the two treatments at each level or a total of forty sample 
sheets. These were then treated and 40 Mullens run on each 
treated sheet or a total of 1600 Mullens. 


Now as it happens there are a number of things about this 
experiment a statistician might have pointed out, but I want 
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to talk about the simple things. In the first place, the vari- 
ability of the paper was at least as great as the variability of 
the Mullen test, so that he could have obtained just as much 
information if he had reduced the number of Mullens dras- 
tically. Furthermore, since it took no more actual working 
time to treat the paper than to run the Mullens, he could have 
got a good deal more information if he had increased the num- 
ber of pieces of paper he tested. In addition, the preparation 
of the treatments at different levels was time-consuming, 
much more so than either treating the paper or running the 
Mullens. Fewer levels spaced more widely would have given 
him the same information that the ten levels gave him. Fora 
good deal less work, and a lot fewer Mullens, this fellow could 
have obtained the same or more information, and that with- 
out resorting to any complex designs, which might have 
given him still more efficiency. 


In addition, if this experiment or any such experiment were 
well designed by a statistician it would have yielded some 
quantitative information of great value about the variability 
of the experiment. By means of variance analysis with the 
data properly set up, it would have been possible to know at 
the end of the experiment how much each of the different 
elements in the experiment, treatments, concentrations, paper, 
Mullens, interactions, and over-all error had contributed to 
the total variability of the experiment. This point may seem 
slightly academic as I make it here but, believe me, it can be 
a great relief to look at a set of data broken down in this man- 
ner. I suspect also that in many cases where the error of the 
experiment is significantly large, knowing that it is large 
might save a lot of time needlessly spent in trying to get more 
concordant data or “better points’”—time that might much 
better be spent in tracking down those sources of error which 
were what really threw the data off. 


The final point I want to make is that when one sits down 
with a statistician to plan an experiment—the experiment 
really gets planned. Somehow in trying to verbalize, in trying 
to tell an outsider enough about the problem so that he can 
work intelligently in helping us to plan an experiment, our 
own thinking clarifies a lot. Maybe I am saying that we 
chemists don’t even know about our own problems—but I 
don’t think so. I think what I am saying is that it is a uni- 
versal human characteristic for a person to get so bound up 
in his own problems that he can’t see the woods for the trees, 
that trying to state them to someone else helps to get them in 
better perspective. 


I do know, out of my own background and from others, 
that it is not a completely unusual experience to find that 
whereas, in the preliminary discussion of the planning of an 
experiment, each party to the discussion has his own and 
very decided opinions about what are the most important 
variables, the experimentation finally shows that the most 
important variable of all was one that nobody ever even men- 
tioned or thought of in the preliminary discussion. 


I also know that in my early days of discussions with a 
statistician, he used to ask me what I thought were the most 
foolish questions. My reaction would be to say immedi- 
ately, ‘““Why everybody knows that ....” and then gradually 
deflate with the growing realization that sure, everybody 
thought he knew, but nobody had the slightest shred of evi- 
dence to support what he thought he knew. Eventually, 
after checking upon some of these questions and finding them 
to have a perfectly sound basis, I came to realize that so far 
as my problem was concerned, I was talking to a real Man 
from Mars and came to put a very high value on this outsider’s 


‘entirely new point of view. 


This talk has attempted to indicate some of the things a stat- 
istician can do to help us. Incidentally, though the way of 
the self-taught statistician is known to be long and fraught 
with difficulty, this talk also indicates ways in which we can 
help‘ourselves a little even if we are not statisticians. 
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paper. Right? 


Sup: Young lady, you’ve said it! And 
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by using the proper weave and weight 
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The Trist Paper Coating System 


A. RONALD TRIST 


A pescrIPTION of the Trist paper coating system falls 
into three major phases, all three of which are necessary for 
the successful operation of the system. The word “system” 
or “method” is used because it is not entirely a process; rather 
it is a joining or combining of several processes. The first 
process has to do with the making of the coating emulsion; 
the second is represented by the special machine and physico- 
chemical means to make this emulsion; and the third process 
consists of the application of the coating to the traveling web. 

These three processes may be described in the order of their 
use and importance: (1) the coating emulsion; (2) the kinetic 
colloider, a special machine which makes the emulsion; and 
(3) the Trist coater, a special coating machine which applies 
the coating. 


THE COATING EMULSION 


The waterproof film surface treatment of paper webs con- 
sists first in the making of an oil phase emulsion; this is an 
emulsion in which the water is in the disperse phase and the 
oil, petroleum, or solvent is in the continuous phase. This 
portion of the composition can and does employ and contain 
a variety of pigments, white or colored, and also a wide range 
of resins from which to choose. 

When completed, this emulsion complex is similar, so far 
as pigments, solvents, and resins are concerned, to a paint 
and/or a printing ink. The difference is that water is a com- 
ponent, as just stated, but it is water in the truly colloidal 
state, dispersed, and in suspension, with a very small particle 
size. The water is enveloped and surrounded, however, by 


A. Ronatp Trist, Trist Holdings Ltd., Canada; Trist Colloidal Products 
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the oil, petroleum, or solvent phase, in which both pigment 
and resinous binder are located. “Located” is the word which 
correctly defines the region where they reside and stay. 

If the phases are reversed, making water as the outside or 
continuous phase, the coating emulsion can be applied to a 
paper web, provided such paper is highly sized, and provided 
the time needed for absorption of the water phase by such 
nonabsorbent paper is less than the rapid evaporation rate of 
the coating vehicles. The resultant film has exactly the same 
pigments, resins, and chemical agents, moreover, such an oil 
phase emulsion can become the disperse phase in a water phase 
emulsion under certain conditions of manufacture. 

Indeed the composition is an emulsion of which there can 
be fundamentally two different kinds: one the mayonnaise 
type and the other that of a glass of milk. The mayonnaise 
has the oil phase or oil component on the outside; the milk 
has the butter fat of small particles surrounded by a watery 
medium. Preferably, however, the coating is made like 
mayonnaise, that is, the water particles are in the interior, 
covered by the outside oil, petroleum, or other solvents suit- 
able for the resin binders which are always required. 

Resin is the basis of the binder material. There are many 
resins, costly or cheap, light or dark, brittle or soft; the range 
is open for their adoption in these coatings in any propor- 
tions found desirable and for a wide range of different coat- 
ings to suit different conditions of use. 

With reference to pigments almost any substance which 
is used in making paint or printing ink can be employed in 
the structure of the oil phase portion of the Trist coating 
composition. Among these substances are barium sulphate, 
magnesium silicate, calcium carbonate, lithopone, titanium 
dioxide, and a whole list of others. 

When so compounded these emulsions, with 10, 15, and 
even 20% or more of water in the colloidal state, and in the 
disperse phase, can be treated as though they were simple oil 
dispersions in the making of another separate emulsion. In 
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this way an emulsion is created within an emulsion; this com- 
pounding thus produces a complex with advantages not ob- 
tained from an emulsion product which is not so compounded. 

A reaction between two substances (polymerized linseed 
oil and magnesium chloride or other suitable salts dissolved 
in water) takes place slowly at and above room temperature, 
and continues after the composition has been made. This 
action goes on even during storage; observation shows that 
Brownian movement plays a part by its reactive activities, 
valuable in particular for stable products, such as paint and 
enamel; if it is desired to prevent settling of suspended solids, 
the thixotropic state can be induced. 

The manufacture of the coating itself may be described 
briefly as the selection of a petroleum or solvent—kerosene, 
naphtha, or other suitable material to dissolve the resins or 
binding agents—plus pigments, dispersion agents, etc., as 
described. 

The foregoing statements and results are the direct conse- 
quence of several combined phenomena. First, an interfacial 
surface tension depressant is present which permits high con- 
centration of solids—65 to 70%, and in some low oil absorp- 
tion pigments even higher than this. Moreover, a third 
phase structure arises in the emulsion coating from the pres- 
ence of the small quantity of magnesium chloride and poly- 
merized linseed oil—about 4 pounds to a ton of product. 

This substance dissolved in the water combines chemically 
with the highly polymerized linseed oil which is made by boil- 
ing it in special deep kettles at a temperature of 600°F. By 
this means a long chain polymer is generated, coupled with 
the simultaneous generation of the two linseed acids—lino- 
lenic and linoleic. 

These acids and the attendant polymers dissolved along 
with the resin-petroleum or other solvent vehicles combine 
slowly, and at moderate homogenizing temperatures, with the 
linseed complex at the interface of the magnesium chloride 


charged water particles. Their surrounding oil phase enve- 
lope forms an insoluble elastic follicle or film autogenously 
created during homogenizing. This film is completely insol- 
uble in both the water and oil phases from which it derives 
or originates. 

A continuing action similar to that of light on a photo- 
graphic film only partly exposed is a simple analogy which 
roughly defines the continuing action after the emulsion is 
made. As is well known, this action takes place in the pho- 
tographic plate after it has been underexposed; even when 
much underexposed, continuing light action goes on even in 
the dark. 

This chemical reaction constitutes the third phase or film 
separating the two normal existing oil and water phases. The 
result from this structure is good suspension of pigment, added 
stability of the emulsion, and the means to produce a thixo- 
tropic condition with its attendant advantages, particularly 
in the manufacture of paint, printing ink, and some coating 
films. 

A suedelike mat surface has proved so satisfactory that so 
far it has been perfected in preference to the usual gloss finish 
of some coatings; however, gloss coatings of varying surface 
characteristics can also be made as emulsions and applied to 
a web. The United States patent covering the emulsion 
embodies such surface characteristics as, for example, scratch- 
proof, highly brilliant, or softer but still glossy coating. 

Such differences in character derive from the kind of resin 
binders and the class of pigments. One can visualize this 
better by thinking in terms of a range of paints which also 
depend for their surface character upon the ingredients of 
which they are composed, always remembering that Trist 
coatings invariably contain water in the truly colloidal state, 
thus inducing the various phenomena described. 

Since the rapid drying of the coating is mainly due to its 
emulsion character, the greater the surface area of the ve- 
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hicles and the smaller their particles, the more rapid is their 
evaporation. Recently a 22-pound paper was coated with a 
dry weight of 71/2, pounds per ream of 3000 square feet, or 
15 pounds per ream for the two sides; therefore, the range in 
weight is from 11/, to 71/2 pounds on 3000 square feet of paper. 

Research has shown that many water-soluble dyes, when 
used as the coloring matter in such a composition, are rendered 
insoluble, precipitated, and become mordanted or fixed, hay- 
ing migrated to the oil phase part of the emulsion, leaving the 
water free of the dye in which it was dissolved. Moreover, in 
this new state some fugitive dyes are no longer fugitive and 
become fast, or more fast to light than they were in the solvent 
state. The technique for engendering these results is available 
to all users of the Trist system. 


KINETIC COLLOIDER 


The second phase of the Trist system has to do with the 
special machine or mill which makes the coating emulsion and 
which is known as the ‘‘kinetic colloider.” 

This machine which has been specially designed for making 
these emulsion coatings has some novel but necessary fea- 
tures. The mill, as it may be called, is of the totally enclosed 
type, that is, the emulsion does not come in contact with the 
atmosphere until heat extraction and pressure reduction have 
both reached a predetermined condition or degree. 

In this way the smallest and most highly homogenized par- 
ticles are kept in the product and are not lost by evaporation 
which otherwise would be the case with such a fine state of 
subdivision. The wetting or complete covering of all pigment 
particles with the resin petroleum solution is accomplished; 
therefore, this mill completely homogenizes the mixture of 
pigment, solvent, binding agent, and water, producing the 
coating composition ready for putting on the paper web. 


THE TRIST COATER 


The final stage of this paper coating system consists of a 
specially constructed machine to apply the coating, known as 
the ‘‘Trist coater.’’ A special machine is required because a 
hitherto unused method of applying coating to the surface of 
a web is employed. 

This machine depends fundamentally upon the use of a 
flexible trailing blade, usually of spring steel which rests 
under tension against the periphery of a rubber-covered 
roller. The blade which acts as a scraper or doctor is placed 
at an angle to the roller somewhat analogous to the way a 
squeegee is used to remove the wash water in cleaning a win- 
dow; this coating blade does not, however, scrape or remove 
the coating emulsion. On the contrary, it spreads a very thin 
layer of emulsion evenly on the web. 

This non-scraping action, contrary to the squeegee effect, 
results partly because the above-mentioned flexibility of the 
blade is complemented in its action by the resilient rubber 
roller covering. This result is described in the patent claim 
as the yielding cooperation of the flexible blade and a resilient 
bed or surface. 

Such a function spreads and distributes the coating which 
is exceedingly thin and remarkably even. The final coat can 
be—and is—controllable from 11/, to 7!/. pounds per ream of 
3000 square feet. An additional factor in this operation is 
the presence of electrostatic surface charges. The coating is 
of opposite polarity to that of the paper surface. 

Such thinness of surface-applied coating is the reverse of 
conventional coatings both in weights and in thicknesses. 
Two interesting differences arise from the method being 
described: One is the high speed at which the operation is 
conducted, ranging from 1000, 2000, or even 3000 lineal feet 
per minute; the second lies in the fact that the paper is not 
water wetted since the emulsion is in the oil phase or, in 
American technology, water in oil. As a result, the need for 
drying tunnels or festoons is eliminated. 

The splitting of the emulsion as it makes contact with the 
paper exposes to the air the extensive surface area of the par- 
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ticles of water. Necessarily the equally attenuated thickness 
and large area of the oil plus pigment enveloping film also 
promotes rapid evaporation. 

The surface left on the web by the coating composition and 
by the action of the blade is resilient, smooth, and slightly 
elastic; in this respect it is comparable to the surface of 
velvet and so lacks the rigidity of a supercalendered surface. 
Thus more perfect contact between the printing plate and the 
paper is permitted, giving higher quality in illustrations 
printed on such a surface. 

Supercalendering is not necessary. When a semigloss or a 
still flatter contact face is desired, for example, as in rotogra- 
vure printing, the further passage of the paper web under a 
similar elastic blade—heated or not—and the resilient bed, 
or even under a buffing roller, can be included in the process 
and can be done during the winding or reeling of the paper 
roll. 

The final operation consists in rereeling the fully dried 
coated paper by the standard high speed rewinder apparatus 
in general use for rereeling paper rolls. Since the web has not 
been wetted by water, no crinkling or creasing takes place; 
there is the added advantage that the strength and smooth- 
ness of the paper are preserved by not suffering the effects 
which absorption of excessive moisture would cause, if pres- 
ent. 


PRESENT STATUS OF THE TRIST COATING 
SYSTEM 

The Trist system of coating paper has been in successful 
commercial operation for some time. Paper of any weight 
or type can and is being coated by this method; among the 
different kinds are paper used for books, magazines, cata- 
logues, bread wrapping, and labels, as well as cardboard. 

An interesting experiment with a special coating has shown 
possibilities of some importance in the field of offset printing 
papers. Tests have proved that application of a special trans- 
parent, waterproof emulsion coat produces an advantage 
when printing, especially in multicolor work; such an appli- 
cation does not, however, change the appearance of the paper. 

The reason is that the sheet so treated is immune from the 
action of the water used in the fountain of the offset press. 
The film also prevents the absorption of the ink into the 
fibers of the paper leaving the ink on the surface of the coating 
film with the consequent maintenance of the brilliance of the 
printing ink. At the same time the film entirely obviates loss 
of register of any of the images with relation to one another 
in color printing preventing expansion or shrinkage of the 
sheet between printings. 


In other words, the coating provides dimensional stability 
of a high order, gives the printed image greater brilliance, and 
requires roughly just half the amount of printing ink to pro- 
duce the image. Logically, this is to be expected as the re- 
sult, whatever ink is employed, because it is held and ab- 
sorbed by the almost invisible coating. Moreover, none of 
the ink can—or does—reach the actual fibers of the paper 
stratum below the level of the coating film. 

In letterpress printing the coating is of distinctive appear- 
ance. It not only alters the surface condition but holds the 
ink and does not permit its absorption below the coating 
itself which of course is highly attracted to and by the print- 
ing ink; neither does the ink spread as occurs in some glazed 
papers. 

Recent trials have demonstrated that it is now commercially 
practical to coat newsprint at small cost. This development is 
of major importance not only to the publisher but especially 
to the advertiser for the reason that the sharpness of the print- 
ing is greatly enhanced and much more attractive illustrations 
may be produced on coated paper. Some manufacturers of 
newsprint, publishers, and their advertisers are now thinking 
in terms of coated newsprint as an accepted development of 
the near future. 
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DICALITE 


---serves TWO ways in 
Pulp and Paper Mills 


PAPER-AID 
(Filler) 


Dicalite materials are 
more than fillers. A 
good number: of mills 
use them for their 
proved effectiveness 

= : in aiding production 
as well. In board mills, for example, the chief 
advantage is improvement in sheet formation 
without increasing density and with faster 
drainage. Dicalite also increases liner cover- 
age, often with improved brightness. In fine 
paper mills improved formation, saving in 
bleached sulphite pulp, and improved retention 
of titanium pigment are the salient benefits. 
Tissue and toweling mills find Dicalite affords 
pitch control, and at the same time secures 
uniform density. 


FILTER-AIDS 
—for White Water 


A filtration system 
using Dicalite filter- 
aids, which will 
afford continued 
re-use of practically 
all machine water can be employed success- 
fully on most board, pulp and paper machines. 
One large board mill, operating two of their 
four machines on a closed system, filters and 
re-uses all the machine water. They report sav- 
ings in power and steam alone are sufficient to 
pay materials and operating costs, while realiz- 
ing in addition the recovery of fine fibers as 
well as appreciable increase in felt life. 


TECHNICAL DATA on both the above uses of 
Dicalite materials will be sent on request. A 
Dicalite Engineer will gladly be of any addi- 
tional service possible. 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION 


————__________——_@ie—________——_ 


NEW YORK 17, N.Y. © CHICAGO 13, ILL. » LOS ANGELES 17, CAiIF. 
Write to 612 S. Flower St., Los Angeles 17, Calif. 


99 A 


(S 


PRODUCTION 
PROBLEMS 


got you up a tree? 


@ The function of our Technical Sales 
Department is to help solve various pro- 
duction problems in the field. These men 
are constantly working with new products 
and techniques—perhaps this experience 
would be helpful in smoothing out produc- 
tion sore spots in your operation. 

Our basic, continuing research in starch 
chemistry is unsurpassed . . . under the di- 
rection of the foremost research men in 
this field. 

Make the most of these facilities...no 
obligation of course. 

For uniform quality products...for a 
dependable source of supply ... depend on 
Corn Products Refining Company. 


GLOBE 


Starch for the beaters and 
for enzyme conversion; 


AMIJEL 


for the beaters; 


CORAGUM 


for corrugating; and 


LAM-O-DEX 


for laminating. 


Write to 


CORN PRODUCTS REFINING CO. 


17 Battery Place ° New York 4, N. Y. 


Globe, Amijel, Coragum and Lam-o-dex 
are registered trade-marks of 
Corn Products Refining Company, New York, N. Y. 
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In conclusion, the outstanding features of the Trist paper 
coating system may be summarized as follows: 


1. Rapid drying at high speed which leads to greatly increased 
production. 7” 

2. A paper of high dimensional stability under varying atmos- 
pheric conditions. ' 

3. Elimination of the necessity and cost of supercalendering. 

4. A great variety and range of coatings distinct and different 
from those which are generically standard water mixtures 
of china clay, starch, or other water-soluble binding agents. 

5. Hitherto unknown economies when compared with the 
cost of coating paper by conventional methods. 

Receivep June 19, 1951. Presented at the Second Coating Conference of 


the Technical Association of the Pulp and Paper Industry, Boston, Mass., 
April 18-20, 1951. 


RECENT BOOKS 


Paper Year Book—1951. Edited by Anita Reinig, 
Davidson Publishing Co., 405 E. Superior St., Duluth 
2, Minn. Cloth, 8'/2  11'/2, 625 pages. $10. 


The ninth annual edition (1951) of the Paper Year 
Book is larger than the 1950 edition and represents a 
revision of the information supplied in earlier issues, 
together with a number of additions of new products, 
charts, and tables. More than 1000 kinds of paper are 
mentioned. The book is illustrated with over 700 photo- 
graphs. A thumb-indexing scheme assists the user of the 
book. Data are given on coarse papers, printing paper, 
nonpaper items, paper manufacture and testing, and 
paper markets. 


Economics of the Printing Ink Industry. By Robert 38. 
Aries, Polytechnic Institute of Brooklyn, and Anthony 
Nickolaus, Sinclair & Valentine. R.S. Aries & Associates, 
New York, 1950. Paper, 61/2 X 9, 108 pages. Photo- 
offset. $5.00. 


A survey of the printing industry in the United States cover- 
ing its history, firms in the field, raw materials, manufacture, 
character of inks, relation to the paper industry, technical 
developments, and future outlook. Dr. Aries who is a 
prodigious worker and an expert in the field of market analysis 
has produced another of his comprehensive reports. Since he 
relates many of his facts to the paper industry this publication 
is in a sense, by reflection, a guide to individuals interested in 
certain aspects of paper marketing. 


The Analytical Balance. By William Marshall MacNevin, 
Professor of Analytical Chemistry, Ohio State University, 
Sandusky, Ohio. Handbook Publishers, Inc., 1951. 
Cloth, 5/3 X 73/4, 60 pages. $1.50. 


This is a monograph that provides practical information 
about the care and use of the modern analytical balance. It 
is arranged to acquaint the average scientific worker with the 
problems of selecting, mounting, clearing, adjusting, testing, 
and repairing a balance. It is of particular value to labora- 
tory directors, research workers, and teachers. It contains a 
list of manufacturers of analytical balances. When it is 
realized that the average G.I. must devote himself everlast- 
ingly to keeping his firearms in perfect order, the importance 
of this book becomes apparent. Since the balance is nearly 
the most important tool in the analytical procedures, the 
book was written at the request of many research workers 
and teachers. 
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Qualitative Ultramicroanalysis. By Paul L. Kark, Pro- 
fessor of Biochemistry, University of California. New 
York, John Wiley & Sons, Inc.; London, Chapman & Hall, 


Ltd., 1950. 


Cloth, 51/2 X 81/s, 310 pages. $5.00. 


Chemical journals are devoting more and more attention to 
microchemical analysis techniques. Nuclear chemistry has 
been a tremendous driving force in advancing this new field of 


science and 
leader in its 


technology. The biochemists have also been a 
utilization. As noted by the title the present 


volume deals with the ultra in microchemical analysis. In 
fact, the term ‘‘microgram’’ has come into use. 

Dr. Kirk’s book is made up of chapters that might appear 
in any book on analytical chemistry volumetric methods, 
titrimetry, etc., but the samples are in the 0.001-mg. range. 


Water Treatment. By Eskel Nordell, The Permutit Co., 


Reinhold Publishing Co., New York, 1951. Cloth, 6 « 91/, 


526 pages. 


) 


Illustrated, $10. 


Mr. Nordell is well known to the pulp and paper industry 
and was one of the authors of TAPPI Monograph No. | on 
“Industrial Water.” There are few, if any, better informed 
technologists in the field covered by his book. It was written 
as a comprehensive work on industrial waters to serve the 

needs of executives, consultants, engineers, chemists, and 
operating personnel, 

Although brief consideration is given to individual indus- 
tries, Mr. Nordell refers to TAPPI’s specifications relative to 

tolerance in water used by the pulp and paper industry. In 
general his text treats the subject of industrial water on a 
fundamental basis, covering such subjects as dissolved mineral 
matter and gases, turbidity, color, taste, odor, microorganisms, 
boiler feedwaters, aeration, chemical feeders, ion-exchangers, 
silica removal, lime-soda water softening, sedimentation, and 


zeolites. 


It is a timely publication and reference to its contents will 
obviate much literature research. 


Natural and Synthetic High Polymers. 2nd Ed. By K. 


H. Meyer, 


Professor of Organic Chemistry, University of 


Geneva, Switzerland. Interscience Publishers, Inc., New 
York, 1950. Cloth, 6 X 91/2, 891 pages. $15. 


This is the fourth volume in the High Polymers Series and 
is a complete revision and enlargement of the 1942 edition. 


It is a basic 


text and is familiar to most individuals that are 


interested in the high polymers field. The author attempts 
to review the whole of the available material from a critical 


standpoint. 


As in the earlier edition the chapter headings 


remain as originally established, featuring in organic high 
polymers high polymeric hydrocarbons, ethers, esters, sul- 
phides, etc., animal and vegetable polysaccharides and lignin, 
proteins, high polymers insolution, elasticity, viscosity and 
plasticity, films, foils, and membranes. 


This book 


is a must for workers in the field of plastics and 


high polymers. 


The Chemical Formulary. Vol. 1X. By H. Bennett and 


a Board 
Brooklyn, 
$7.00. 


of Editors. The Chemical Publishing Co., 
N. Y., 1951. Cloth, 51/2 X 81/4, 648 pages. 


This ninth Chemical Formulary scarcely needs a review 
since its predecessors are well known to the industry and to 


the public. 


Since nearly everyone is more or less of a special- 


ist it is evident that when he needs information outside of his 
field of interest the job of finding a quick answer is important. 
Encyclopedias supply basic information of importance but 
the formulary goes further and more often than not gives a 
direct answer to the immediate problem whether it deals with 
adhesives, cements, colloids, inks, leather, lubricants, paints, 
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catch more fibers 
and solids gs 


7) to save-all 
add N-Sol 


In either settling or floating types of 

save-alls, catch more fibers and solids by using 
N-Sol.(Activated silica sol coagulant aid). The 
recovery from the white waters is improved so 
that you can measure your savings. White 
water solids originally running 10 to 20 pounds 
per thousand gallons may be reduced to 

a half pound or less. 


N-Sol is a handy chemical tool. Look into the 
N-Sol Process for white water recovery in 

the save-all and also on the machine. N-Sol js 
prepared conveniently at your mill from PQ 
Silicate and a reactant chemical. Directions for 
use can be worked out when you say the word. 


PHILADELPHIA QUARTZ COMPANY 
1141 Public Ledger Bldg., Philadelphia 


PQ SILICATES OF SODA 


N-Sol Processes pat- 
ented and developed 
by our research 
chemists are available 
under license without 
charge to users. 

Ask for the details. 
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“the 


SLO Onl Sulphite” 


O Three sets of samples are included in the 
treatise bearing the above title. The tabs 
are actual samples of products made in 
pulp and paper plants. 


Seven samples in one set are products re- 
sulting from disk-milled knotter and fine 


screen rejects. 


Five samples in another set are swatches 
made from sulphite pulp refined in disk 


mills for newsprint. 


Eight samples in the third set are swatches 
of paper made from disk-refined screened 
sulphite. 


Not only are the samples interesting in 
themselves, but they are illustrative of data 
on freeness, mullen test, tear test, power 
consumption, and tonnage capacity. Infor- 
mation on high-yield sulphite pulp is also 
included. 


Now, of course, there’s considerable work 
connected with collating “The Bauer Story 
on Sulphite.” So we don’t wish to send 
copies out to people who are merely curi- 
ous ; but we’ll be glad to send a copy, upon 
request, to anyone who is actively engaged 
in the production of sulphite pulp or paper. 
Be sure to ask for a copy if you qualify. 


Tihs BAUER AB R@ CeCe) 


1715 Sheridan Avenue 
Springfield, Ohio 
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paper, polishes, soaps, textiles, or what not. The best of 
sources of supply is a convenient appendix. Each successive 
Formulary differs entirely in detail from the Formularies pre- 
viously published. 


EMPLOYMENT SERVICE 


PositTIons OPEN 


P132-51. Graduate Engineer. 26-32 years. Three to 4 years’ 
experience in mil] maintenance or operation of fair size paper 
mill or experience with machine builder desirable. Position 
with manufacturer of bearings. Some traveling required. _ 

P133-51. Man with high-class experience with air-knife coating 
machines applying extra-heavy coats to take charge of finishing 
operations, including laminating, coating, calendering, and other 
treatments of playing card stock. i 

P134-51. Paper Process Engineer. Graduate Chemical Engi- 
neer or Chemist with 5 to 10 years’ experience in paper mill 
processing and operations. Must have thorough knowledge of 
papermaking and equipment. Excellent opportunity for 


advancement. 

P135-51. Young papermill chemist wanted for plant in New 
England. 

P136-51. An expanding, progressive organization has an open- 


ing in their product department for a young man who has a 
B.S. or M.S. degree in chemical engineering and who graduated 
in the upper third of his class. This organization is a manu- 
facturer and fabricator of unique fibrous and plastic materials. 

P137-51. Supervisor for pulp and paper research group of 6 
to 8 men in laboratory of upper Midwest manufacturer of 
bleached and unbleached groundwood, sulphite and kraft 
pulps, and printing and converting papers. Must be a graduate 
chemist or chemical engineer well grounded in paper chemistry 
and manufacturing processes. Prefer man 35 to 45 years old 
with both production and development experience in above 
fields and a combination of a creative imagination with a 
practical approach to development problems. Paper coating 
experience desirable. In reply give personal history, training, 
experience, and salary expected. 

P138-51. Project Engineer for plant in East. Mechanical 
engineer or pulp and paper graduate up to 35 preferred. 
Should have experience on paper machines making coarse 
products, stock preparation, and converting equipment. 

P139-51. Young man 25-80 to train for sales position with wire 
manufacturer. Experience in paper industry desirable. _Con- 
siderable travel. 


Posrrions WANTED 


E101-51. Chemical engineer. 30. Family. Five years’ diver- 
sified pulp and paper experience in control, engineering, and 
development in newsprint, sulphite, soda, groundwood, and 
waste paper. Presently employed. Desires position in pro- 
duction or production development. Prefer location in West 
or Midwest. 

1180-51. Top flight Corrosion Engineer. Technically quali- 
fied with broad experience in consulting, maintenance, spec- 
ifications, and fabrication. Can cut high replacement costs 
by cooperating with engineering and operating departments. 
Age 42. Family. Chemical Graduate, metallurgical experi- 
ence. Have made special study of digester corrosion problems 
for several pulp mills. 

1131-51. Chemist. Married. Experience in general mill prob- 
lems, process and technical control, felt and wire problems. 
Presently employed. 

E182-51. Fourteen years’ experience in paper manufacturing 
as chemist in fine paper mills and technical superintendent of 
fourdrinier, sulphite, kraft, and groundwood operation. Can 
handle stock problems of wide variety of furnishes, plan and 
supervise installation of papermaking equipment. 

1133-51. Technical Salesman. Married. B.S., age 31, inter- 
ested in maintaining contacts in Midwest paper mills through 
new affiliation. Excellent technical background and proved 
sales ability. 

134-51. Technical Director or Assistant Production Super- 
intendent. Broad experience in technical and practical phases 
of fine papermaking. Presently employed. 

1135-51. Sales Service Engineer. — College graduate, with 20 
years’ experience in varied paper mill supplies desires position. 
Presently employed in a technical capacity but would like to 
return to the paper industry. 

136-51. Paper, printing, and printing inks. Supervisory and 
administrative experience combined with technical and prac- 
tical training. Desires managerial position, sales or production. 
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Instrumentation Studies, 


LXIll. 


Erasability of Paper 


HI. Progress Report on a Study of Krasability. 2 


W. A. WINK, N. J. BECKMAN, and W. P. RANEY 


This progress report presents (a) a study of the erasing 
characteristics of six different papers which, in effect, is a 
continuation of the work reported in Instrumentation 
Studies LXII (2) and (b) a study of the various factors re- 
lating to erasability. Throughout the course of this work, 
the erasures were performed with an abrading machine 
designed specifically for this investigation. In the study 
of the erasing characteristics of the six additional papers, 
all the specimens were abraded for the number of strokes 
required to remoye a pair of ink lines from the paper. 
Abraded and unabraded specimens were subsequently 
evaluated to determine the effects of erasure on weight loss, 
reflectance (R,, and Ro), gloss, and writing quality. The 
investigation of the various phenomena of erasure in- 
cluded a study of (a) the performance and uniformity of 
21 Calibrase abrading wheels, (b) the abrading rates as the 
erasure proceeded from the surface of the paper into the 
body of the sheet, (c) the effect of speed of the abrading 
stroke, (d) the effect of vertical thrust of the abrading 
wheel on the paper, (e) the effect of repeated erasures on 
erasability data, (f) the effect of ink composition, and (g) 
the effect of relative humidity. Coincident with the study 
of the foregoing variables, an interesting phenomenon 
concerning the inherent structure of paper was discovered. 
Strong directional effects were apparent in the erasure of 
some papers which are attributed to a ‘“‘shingled”’ effect 
of the fibers in the sheet (the directional effects are those 
associated with the change from machine to antimachine 
direction of erasure—not from machine to across-machine 
direction). 


In THE general discussion of erasability, presented 
in Part I of this series (1), the various factors which are 
called into play in the judgment of the erasing quality 
of paper were listed and studied. In that discussion it 
was concluded that many of the factors relating to 
erasability are not yet adequately defined nor are they 
in some cases amenable to scientific definition and 
measurement. This condition strongly emphasized the 
need for more knowledge concerning the phenomena of 
erasure, and it was indicated that the initial phases of 
the study would be conducted with research equipment; 
it is the hope and the plan that this study will eventuate 
in an improved definition of the factors that are basic to 
erasability and also in instrumentation suitable for the 
laboratory evaluation of this property. 

To initiate our study of the various phenomena of 
erasability, the abrading machine described in Part II 
(2) was designed and constructed. This abrader, meant 
to be purely a research tool, embodies features that 
provide a wide range of flexibility and a means for 
abrading a relatively large surface of the paper. The 
important aspect of the latter is that it- enables one to 


Ww. A. Winx, Member TAPPI; Technical Associate; N. J. BECKMAN and 
W. P. Raney, Assistants, The Institute of Paper Chemistry, Appleton, Wis. 
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evaluate the changes in the physical properties of the 
paper produced by erasure. 

Briefly, the principle of operation of this machine is 
one in which the reciprocating motion of the shaper ram 
causes a circular erasing wheel to move back and forth 
over the surface of the paper. Through the action of a 
pair of one-way brakes, the abrading wheel is locked, to 
prevent rotation, on the forward stroke; whereas for 
the back stroke (the non-erasing stroke), the brakes re- 
lease and thus allow the wheel to roll freely. To obtain 
abrasion over a relatively large surface, the abrading 
machine is equipped with an automatic cross-feed mech- 
anism Which is synchronized with the non-erasing 
stroke. This mechanism causes the sample to move in a 
direction perpendicular to that of the erasing wheel in 
such manner that successive erasing strokes are made on 
different areas of the paper. The length and speed of 
the abrading stroke, the travel of the cross feed, and the 
vertical thrust on the abrading wheel are all adjustable 
over an appreciable range. 

For the exploratory phase of this study on erasure, 
23 samples of paper, supplied by manufacturers of 
writing paper, were abraded with the abrader just de- 
scribed and then evaluated. The physical tests per- 
formed on the abraded and unabraded samples of paper 
included weight, caliper, reflectance (R. and Ro), a 
special low angle gloss, and writing quality. 

To continue the work that had been started (Part 
II), six additional papers, obtained from two different 
manufacturers, were abraded and evaluated, the results 
for which are presented in the following section of this 
report. Following the completion of the exploratory 
work, our attention was directed to a study of the vari- 
ables and factors relating to the property of erasability. 
It is the main purpose of this progress report to present 
the results of our investigation of those variables that 
have been studied thus far. 


CONTINUATION OF EARLIER WORK 


The exploratory study involving the six additional 
new papers was carried on in the same manner as that 
already described in Part II of this report. However, 
for the reader’s convenience, brief descriptions of the 
procedures employed for abrading the samples and ob- 
taining the physical data are again presented. 

The samples were conditioned and abraded in a room 
conditioned at 50% relative humidity and 75°F. Those 
physical tests which would be affected by temperature 
and relative humidity were also made in the conditioned 
atmosphere. Prior.to abrading the samples, two aque- 
ous ink* lines were-ruled.on the specimens, 1.5 inches 


* Sanford’s Premium Writing Fluid, manufactured by the Sanford Ink 
Co. 
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Table I. Description of Samples and Degree of Erasure 


= Nimbenen strokes* Weight loss, mg. 
Sample Description In Across In Across 
a ee 7 a aa ca A ie *, ; “+? KK. Se . 2 
25 Drawing, 100% rag 965 750 (6.3 83. 
26 Bond, 50% rag 765 803 74.8 66.6 
27 Bond, 25% rag 945 952 74.9 70.6 
28 Drawing, 60% rag 216 255 68.5 84.5 
29 Drawing, 100% rag 285 306 77.8 87.0 
30 Drawing, 100% rag 285 231 by aa | 79.0 
* This Fe the ponies of Eiohe omen any Piven pont in the erased area (not the total number of strokes over the whole area). 
apart, with a special rotary pen, developed and de- formed with a vertical thrust of 555 grams on the 
scribed by Schur and Levy (3). This pen provides a abrading wheel. 
means for applying the lines in a reproducible manner, Following abrasion of a specimen, two pieces, each 
thus largely eliminating the variables imherent in 2.5 inches square, were accurately cut from the speci- 
methods employing an ordinary steel or draftsman’s men—one from the central portion of the abraded area 
pen. Following application of the ink lines, the speci- and the other from a portion lying in a region adjacent 
mens were further conditioned in the atmosphere of the to the erased surface and in the same machine-direction 
humidity room for a minimum period of 24 hours prior zone of the paper. The specimens obtained in this man- 
to abrasion. ner were subsequently tested for weight, reflectance, 
As in the previous work, ‘‘Calibrase”’ abrasion wheels low angle gloss, and writing quality in accordance with 
(No. CS17F), manufactured by the Taber Instrument the methods described in Part II of this report. 
Co., were used for abrading the specimens. The abrad- Two specimens of each sample were abraded on the 
ing machine was adjusted to abrade an area approxi- felt side with the same abrading wheel, one specimen 
mately 3 inches square and the erasures were per- with the erasing stroke parallel with the machine direc- 
Table Il. Effect of Erasure on Reflectance 
————_ Erasure in machine direction—— —<—<$<—$— a SU CTO BB UDCUIE UU CCU OTe 
Y Before After Before After 
Sample Ro Ro R’ 0 R’o Ro — R’o Ro Ro R’/oa R’o Ro — R's 
25 92.4 83.1 84.6 75.0 8.1 92.2 83.0 85.5 75.6 7.4 
26 82.7 (® 15.7 61.8 er 83.0 71.9 75.8 63.3 8.6 
27 78.9 70.9 Zon 61.4 9.5 78.9 70.8 72.4 62.4 8.4 
28 (2.2 71.6 Als 70.8 0.8 (Pag il 71.4 (ales! 70.3 1. 
29 69.9 69.7 68.5 68.2 13) 69.8 69.7 69.4 69.2 0.5 
30 87.9 Ew 85.1 70.8 3.9 88.1 On 85.9 70.6 5.1 
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Control] 
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Table UI. Effect of Erasure on Gloss 


eee ee en er "er Weak bP BL a. ea 
Sample In Across In Across Ratio In Across In Agross Ratio 
25 5.8 5.0 26.9 15.0 3.9 5.0 5.2 20 14.2 3.4 
26 8.6 7.0 24.4 13.6 2.4 8.3 10.3 Ae 16.9 2.3 
Dy 8.3 6.8 23.6 13st 2.4 6.6 8.6 23.5 15.4 2.6 
28 26.2 24.5 11.0 8.0 0.4 22.8 28.4 10.0 8.0 0.4 
29 20.9 18.8 16.4 10.2 0.7 17.9 19.0 6.2 6.0 Ors 
30 66.0 58.8 13.1 92 O12 52.0 57.9 8.8 71 0.1 


tion of the paper and the other with the erasing stroke 
perpendicular to the machine direction. Each specimen 
was erased just sufficiently to expunge the ink lines, and 
the number of strokes was recorded. The point at 
which erasure was considered complete was taken when 
the lines were almost completely obliterated; only a 
very weak trace of the lines remained. 

The results of the physical measurements obtained 
for the six samples are presented in Tables I, II, and 
III. Examination of these data reveals that they are 

- not outstandingly different from the results obtained in 
the earlier work. It will be noted from Table I that the 
number of erasing strokes required to expunge the ink 
lines varied from a minimum of 216 for sample 28 to a 
maximum of 965 for sample 25. By way of comparison, 
the number of erasing strokes necessary to obliterate the 
lines in the previous work varied between 57 and 1500 
strokes. Taking the number of strokes as a criterion for 
judging the ease of erasure, these samples fall in an in- 
termediate classification. As observed before, these 
data indicate that the direction of the erasing stroke 
had relatively little effect on the number of strokes re- 
quired to remove the ink lines. 


The amount of material removed by erasure varied 
from a minimum of 54.1 mg. for sample 30 (for speci- 
mens 2.5 inches square) to a maximum of 87.0 mg. for 
sample 29. These weight loss values are of the same 
order of magnitude as those presented in Part II, where 
they covered a range from 51.7 to 117 mg.; these new 
values also emphasize the fact that the range in weight 
loss is surprisingly small and, therefore, are suggestive 
of the possibility that the depth of penetration of the 
ink in the various samples does not cover a large range. 
An interesting observation in this respect is that the 
amount of material removed from sample 25 is about 
the same as that for the remaining samples, although 
this sample had the characteristics of an extremely hard- 
sized surface. Considerable difficulty was encountered 
in applying the lines to this paper and it was found to be 
impossible to rule a continuous line. The ink receptiv- 
ity, as compared with the remaining five samples, was 
definitely inferior. 

Table II presents the reflectivity values R.. (reflect- 
ance of a specimen backed by a thick pad consisting of 
the same paper as that of the specimen) and @ (reflect- 
ance of a specimen backed by a black body) obtained 
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with the G.E. recording spectrophotometer at a wave- 
length of 555 mmu. Upon examination of these data it 
will be observed that, in most cases, erasure had a pro- 
nounced adverse effect on the reflectivity R.. The ob- 
served decrease in R,, varied from a minimum of 0.7% 
for sample 28 to a maximum of 7.8% for sample 25. 
In the previous work, the decreases in f.. fell between 
0.8 and 12.1%. These are pronounced effects when it is 
considered that the eye is capable of distinguishing 
differences of the order of 0.5 to 2.0%. Ro provides an 
approximation of the luminous reflectance of a single 
sheet of paper without backing. In noting these values, 
the minimum and maximum changes of 0.8 and 9.7% 
are for samples 28 and 26, respectively. Corresponding 
differences in the previous work ranged from 1.9 to 
14.1%. An over-all comparison of these differences 
(Ry—R’o) further reveals that, of all the papers in- 
vestigated, sample 28 exhibited the smallest change in 
luminous reflectance. 


The results of the gloss measurements obtained with - | 


the special low angle glossmeter are presented in Table 
III. The data obtained on the original specimens, be- 
fore erasure, are presented in columns 2, 3, 7, and 8 and 
the data obtained on the specimens after erasure are 
presented in columns 4, 5, 9, and 10. The ratios cal- 
culated by dividing the average of the “in” and the 
“across” readings obtained on the abraded specimens 
by .the average of the “in” and the “across” read- 
ings obtained on the unabraded specimens are 
presented in the sixth and last columns. A ratio of 1 
indicates that the gloss of the sample was not changed 
by the abrading process. Here, as in the previous work, 
it will be observed that erasure had a pronounced effect 
on the gloss of the various papers. The gloss ratios for 
all the papers evaluated thus far, including those used 
in the initial phase of this study, varied between 0.1 and 
3.9. The former value was obtained for sample 30 which 
exhibited the greatest decrease in gloss; the latter was 
obtained for sample 25 which showed the largest in- 
crease in gloss caused by abrasion. 

The writing quality of these papers was judged on the 
appearance of a pair of ink lines that were ruled on the 
specimens after the specimens had been abraded for the 
number of strokes required to obliterate the original set 
of lines. In general, it was observed that the writing 
quality of those samples having a gloss ratio greater 
than one was superior to that of the samples having a 
gloss ratio less than 1. The degree of feathering was 
slight for samples 25, 26, and 27 and was most severe 
for sample 30; the smallest amount of feathering was 
observed for sample 25. Abrasion disrupted the sur- 
faces of samples 28 and 29 to the extent that the ink 
lines were very irregular. The disrupted surface and 
the heavy fuzz caused the pen to “skip” as the lines 
were being ruled; thus, the lines were badly broken and 
lacking in continuity. These two samples, however, 
showed very little feathering. The photographs pre- 
sented in Fig. 3 of Part II (2), which show the charac- 
teristics of various abraded surfaces, are quite typical 
of the results obtained for this set of six papers. 


PERFORMANCE, UNIFORMITY, AND REPRODUCI- 
BILITY OF ABRADING WHEELS 

Uniformity and reproducibility of the abrading wheels 

have been of relatively small importance in the ex- 
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Table IV. Data on Reproducibility of Abrading Wheels 
216 Strokes over Any Given Point in the Erased ae 


Abrasi EN ——— 

ical Specimen Original a Loss a 
1 1 314.7 87.8 

24 307.0 69.1 

3 306.9 74.9 

2 4e 306.3 76.6 

5 307.9 84.8 

6 309.4 80.8 

3 7 305.7 fh 

8 309.7 59.8 

4 9 305.8 Milea) 

10 304.7 74.5 

5 11 313.8 63.6 

12 305.1 61.5 

6 13¢ | 303.4 65.7 

14 300.9 Oise 

15¢ 304.3 65.5 

16 308.9 66.9 

a 1%. 302.0 72.8 

18 305.2 Wool 

192 300.7 70.9 

202 301.3 63.2 

8 21 300.8 67.7 

22 299.4 69 .4 

9 23 309.1 63.2 

24 309.8 Oe 

10 25 Suuil ae} Sth 7 

26 303.6 77.6 

20 302.8 67.3 

402 303 .2 68.9 

41¢ 304.2 69.0 

ia 28 302.4 69.7 

29 305.7 70.7 

12 30 302.3 85.2 

31 301.8 84.2 

13 32 301.4 il 

33 303.8 Ae 

14 34 305.0 63310) 

35 302.8 80.5 

42¢ 304.9 74.1 

43° 304.8 69.8 

1 36 306.5 70.4 

37 303.7 65.8 

38 313.6 Ona 

39 310.2 TA of 

16 44 307.3 68.2 

45 303.3 68.1 

17 46 303.1 68.5 

AT 301.4 74.8 

18 48 304.3 82.5 

49 302.3 TOD 

542 298.1 TLS 

19 50 296.1 59.7 

51 307 .0 80.0 

52 Si 66.5 

53 309.0 64.0 

20 78 307.0 (hist 

79 300. 4 64.4 

21 81 311.5 12.0 

3 63.0 


4 Hrasure in machine direction with specimen oriented 180° to that of the 
other specimens (i.e., in the antiparallel direction). 


ploratory phase of the work we have covered thus far. 
However, in the standardization of a testing procedure 
involving the erasability of papers, the characteristics 
and behavior of the abrading medium are important 
and, therefore, were made the objective of this phase 
of the investigation. The following section presents the 
work covered to date in our study of one abrading 
medium—namely, the ‘“Calibrase’”’ abrading wheels, 
type CS17F, manufactured by the Taber Instrument 
Co. Twenty-one wheels obtained in three different 
shipments from the manufacturer are represented in 
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Abrasion Wheel Number 
Fig. 1. Comparison of the average weights of material 


removed by abrasion of sample 24 with 21 different abrad- 
ing wheels 


this study; these wheels were dated Dec. 15, 1947; 
Jan. 6, 1948; and March 30, 1948. 


Procedure 


To determine the degree of uniformity and repro- 
ducibility of the different wheels, their abrading action 
on a sample of bond paper was studied. Physical tests 
were made on the test specimens of the paper before 
and after abrasion so that a comparison could be made 
of the results obtained with the different wheels. Sample 
24, a 20-pound bond paper having a rag content of 
50%, was used for this study. This paper was obtained 
in the form of a small roll which enabled selection of the 
test specimens for erasure from a narrow strip along the 
machine direction of the paper. Obtaining the speci- 
mens in this manner would tend to minimize the effects 
of sample variation. The physical properties evaluated 
for checking the uniformity of the abrading action were 
weight, gloss, and reflectance (R. and R)). All the 
erasures and the physical tests that would be affected 
by temperature and relative humidity were made in a 
room conditioned at 50% relative humidity and 75°F. 

After conditioning the sample of bond paper in the 
atmosphere of the humidity room, two parallel lines 
spaced 1.5 inches apart were ruled in the machine direc- 
tion on the felt side of the specimen with the Schur- 
Levy ruling pen. As in the previous work, Sanford’s 
Premium Writing Fluid, a permanent blue-black ink 
was used. Following the application of the ink lines, 
the specimens were further conditioned in the atmos- 
phere of the humidity room for a minimum period of 24 
hours prior to abrasion. 

Before abrading the specimens, each wheel was given 
a wear-in run of about 2000 strokes in order to adapt 
the wheel to the slight mechanical irregularities of the 
abrading machine. At least two specimens were then 
abraded with each wheel, with the erasing stroke 
parallel with the machine direction of the paper. Each 
specimen was abraded 216 strokes, which is the number 
of strokes required to obliterate the ink lines. 

Following abrasion, two 2.5-inch squares were cut 
from each specimen, one from the central portion of 
the abraded area and the other from the adjacent un- 
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abraded surface. The physical tests subsequently 
carried out on these specimens were made in accordance 


with the testing procedures described earlier in this re- 
port. 


Results and Discussion 


The results of the physical measurements on the 
specimens abraded with the 21 different abrading 
wheels are presented in Tables IV, V, and VI and Figs. 
1 to 5. In Table IV, the first column presents the 
number assigned to the abrading wheel, the second, the 
specimen number, the third, the weight of the specimens 
(2.5 inches square) before abrasion, and the fourth, the 
loss in weight of the specimens (2.5 inches square) 
caused by the erasure. - Upon examination of the data 
presented in this table, it will be observed that the 
amount of material removed by abrasion with the dif- 
ferent wheels varied from a minimum of 57.1 mg. to a 
maximum of 87.8 mg. for specimens receiving the same 
number of abrading strokes. A study of the variability 
of the weights of the unabraded specimens, of the 
weights of the immediately adjacent abraded speci- 
mens, and the variability of the weight losses should re- 
veal the order of magnitude of the variability attribut- 
able to the abrading wheels. It should be recalled that 
the weights tabulated in the third and fourth columns 
of Table IV are not for the same specimens before and 
after abrasion, but for immediately adjacent specimens. 
Hence, there will be a variability in the weight loss (last 
column) which is attributable to specimen variation. 
The standard deviation of the weights of the unabraded 

- specimens is the root-mean-square of the deviations of 
the individual values from the average; calculation 
shows that this quantity is 4.2 mg. The standard de- 
viation of the weights of the abraded specimens is 7.4 
mg. This value is greater because of the variability of 
the abrading wheels and also the variability of the re- 
sistance to erasure of the paper. It is impossible to 
partition the difference with regard to these latter 
sources of variability, because a standard deviation is 
itself subject to considerable uncertainty, and because 
sufficient data cannot be obtained with a single abrading 
wheel. It would be expected that the standard devia- 
tion of the weight loss (last column) would be greater 
than that of the weight of the abraded specimens be- 
cause, in general, the standard deviation of the differ- 
ence between two independent quantities is equal to the 


Rom Ro 
ro) 
oO 


Decrement 


Abrasion Wheel Number 


mes 2. Comparison of the changes in reflectance (Ro — 
Ro) of sample 24 when abraded with 21 different abrading 
wheels 
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Table V. Effect of Erasure on Reflectance 

———— Erasure in machine OT aa 

Pe Specimen Ro neue 0 R/0 : R’o Ro — R’o 
fin 1 73.9 9072.0 76,00 206. 2pummone 
24 78.9 71.8 76.0 66.3 Ono) 
3 78.8 71.8 76.6 67.1 AY if 
2 4¢ 78.9 TA Ao 75.9 65.6 6.0 
5 78.9 71.9 76.2 65.6 6.3 
6 79.0 i220 70.2 (ay dl 5.0 
3 7 79.0 TAL tf 77.2 67.4 1\S 
8 79.0 71.9 (thas 68.1 3.8 
4 9 79.0 71.6 10.4 Oat 4.5 
10 79.0 71.3 77.4 67.4 3.9 
5 11 79.1 RP (Mba 68.5 a3, 71 
12 78.9 TL) 77.4 68 .2 B83) 
6 134 79.1 71.6 10.2 67.6 4.0 
14 79.0 (fil 72 77.4 67.6 3.6 
15¢ 79.0 (26 THE SD 67.8 3.8 
16 79.0 71.9 Vile 68.1 eS 
7 17 79.1 ae He 3 6725 4.4 
18 78.9 CAE / Tle 67.1 4.6 
194 79.1 (a4 77.6 67.4 4.0 
20% 79.0 les Wile 67.9 3.4 
8 21 79.0 71.4 (HE 67.6 3.8 
22 79.0 71.4 1 Gre AY? 
9 23 79.0 Mila 1013 67.7 4.0 
24 79.1 G20 76.9 67.5 4.5 
10 25 79.0 77440 hee (70 ih 4.9 
26 hejaal TARO UZ 66.8 4.8 
27 79.0 relent Vin) 67.2 3.9 
40+ 78.8 71.4 77.0 66.9 4.5 
414 79.0 TAGs: 76.8 66.7 4.8 
11 28 79.0 ee Wak 67.1 Au il 
29 79.0 galeavé 77.4 67.5 4.2 
12 30 79.0 planes U7 66.0 DD 
31 79.0 TALS We 65.6 5.9 
13 3M 79.1 71.4 UA 671 Les) 
33 79.1 71.9 77.4 67.3 4.6 
14 34 79.0 71.4 77.4 67.5 3.9 
35 79.0 CAS (AS 66.4 5, il 
424 78.7 ele: Hil De 66.9 4.5 
43+ 78.7 (fet Ut (yell 4.0 
15 36 79.1 71.9 76.9 66.8 He dl 
ol 79.0 72.0 Tithe sh 67.7 4.3 
38 79.0 (23 ieee 68.0 4.3 
39 79.1 ORF: HED (oy(al ye I 
16 44 78.8 TALS Chiat Greed 3.8 
45 78.8 7G) HU Ps 67.5 4.0 
NZE 46 78.8 ae? 1020 67.4 3.8 
47 78.9 71.6 77.4 66.3 5.3 
18 48 78.9 (AG 77.4 66.5 eal 
49 79.0 Cle The A 66.8 4.3 
542 79.1 71.6 Uhh oe! 66.5 ‘ye 1 
19 50 79.0 (il THE A7 67.4 3.8 
51 78.9 lee lee: 67.0 4.3 
52 79.0 TPM hes 68.2 3.9 
53 79.0 71.9 THRE 68.7 one 
20 78 78.9 71.6 77.8 67.7 3.9 
79 78.9 lene 77.6 (BW. 7 3D 
Pil 81 79.1 AL) 78.0 67.9 4.0 
82 78.9 (AL 77.8 Cie 3}, 7 


“ Erasure in machine direction with specimen oriented 180° to that of 
the other specimens (i.e., in the antiparallel direction). 


square root of the sum of the squares of the standard 
deviations of the two quantities. However, the stand- 
ard deviation of the weight loss was calculated from the 
deviations of the individual values from the average and 
found to be 6.9 mg. Again, it is necessary to recall the 
uncertainty of the standard deviation. If the abrading 
wheels were perfectly uniform, and if the resistance of 
the paper to abrasion had no variability, then the ex- 
pected standard deviation in the weight loss would be 
4.2V/2 = 5.9 mg. Thus it may be concluded from this 
portion of the study that the variability of abrasiveness 
of the 21 abrading wheels is of the same order of mag- 
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nitude of, or possibly smaller than, the variability of the 
paper. It should be noted that the paper and the man- 
ner of choice of specimens along the same machine 
direction zone were such that variability of the speci- 
mens was small. 

The average weight of material removed by abrasion 
with each wheel is plotted as a function of the wheel 
number in Fig. 1. The vertical lines at the top of each 
“chimney” represent the plus and minus values of the 
standard deviations of the losses. It is impossible to 
draw conclusions from the latter, because only a few 
specimens could be abraded with each wheel, so that the 


Table VI. Effect of Erasure on Gloss 


———— Erasure in machine (Sips ja —~ 

Abrasion Speci- Before After 
wheel men In Across In Across Ratio 
1 1 13.0 10.8 11.8 7.8 0.82 
2% 12.4 10.8 ih 583 8.2 0.82 
3 12.1 12.6 14.6 10.6 1.02 
2 4a 13.6 11.4 13.2 10.3 0.94 
5 12.0 10.3 12.0 8.0 0.90 
6 11.4 10.0 1G 8.0 0.92 
3 i 0 10.0 11.4 8.0 0.92 
8 11.4 9.8 173.1 8.8 0.99 
4 9 1 10.0 12.0 8.2 0.95 
10 11.4 LO ire 8.7 1.00 
5 all 11.8 10.0 14.8 9.7 i tee 7 
12 tt 2 10.1 13.8 9.6 iL AG) 
6 13¢ 11.6 10.3 iis 72 10.3 1.16 
14 11.0 10.0 13.8 9.4 1.10 
15¢ 11.4 10.0 12.3 9.2 1.00 
16 11.8 10.2 13.1 8.8 1.00 
7 17 OL jeaeee7 10.0 °7.3" 0.88 
18 10.4 93° S116 S07 90799 
192 1122 10.0 11.0 8.0 0.90 
20° A) 9.8 13.9 10.0 iD) 
8 21 ie eeOROe 1066" |. (7.97 0.80 
22 10.7 DRe VSD) uted Sin 
9 23 14.2 13.4 19.2 14.0 1.20 
24 14.2 12.9 15.8 12,2 1.03 
10 25 14.1 12.8 14.2 alO 0.94 
26 13.6 12.3 14.2 10.9 0.97 
20 12.6 11.5 14.5 10.3 1.03 
402 14.6 13.3 16.4 12.4 1.038 
41¢ 14.0 13.1 17.8 12.5 fel2 
a 28 12.8 19 16.2 11.8 1.13 
29 14.0 207 16.0 EG 1.03 
12 30 oes 6 12 11-07 . 0-96 
31 14.0 12.8 15.0 11.0 0.97 
13 32 14.0 13.0 16.2 1G 1.03 
33 13.4 12.8 16.1 WGP ae) 1.06 
14 34 13.9 12.6 17.4 12.6 1.13 
35 14.6 12.9 16.0 11.5 1.00 
42¢ 14.2 13.0 16.0 iis) 1.02 
43+ 13.9 12.8 16.1 11.2 1.02 
15 36 14.0 13.2 17.2 12.6 1.10 
37 15.0 13.8 17.0 12.5 1.02 
38 14.9 13.2 15.9 12.4 1.01 
39 Tos 13.8 17.4 13.2 1.06 
16 44 (Ac OumelSsOM ZO. © 12.0 tc 10 
45 14.0 12.9 16.2 12.1 1.05 
17 46 13.8 12.9 16.7 12.2 1.08 
47 11.4 9.9 12.9 8.2 0.99 
18 48 10.6 8.9 AS 7.9 1.01 
49 9.7 8.6 TS2 Se 1.04 
542 12.0 11.2 13.8 10.3 1.14 
19 50 10.6 8.4 14.0 8.5 1.18 
‘551 10.1 8.7 8.5 6.2 0.78 
52 Wee 9.4 17.9 9.8 1.35 
53 1 is} 9.6 13} © 9.0 1.08 
20 78 Ane? 10.0 12.0 8.2 0.95 
79 SIAC) 9.4 13.1 8.9 1.08 
21 81 10.8 9.8 13.4 8.4 1,01 
82 10.0 8.8 10.8 6.6 0.92 


4 Brasure in machine direction with specimen oriented 180° to that of the 
other specimens (i.e., in the antiparallel direction). 
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Test and Record Stiffness of Most Papers 
and Paper Boards in 21 Seconds 


That’s all it takes to measure 
paper up to 0.25” thick with the 
motorized Gurley Stiffness 
Tester. It easily handles tissue, 
newsprint, book, bonds, ledgers, 
industrial papers, cardboard and 
carton stocks, and permits a 
wide range of readings from 1 
to 3,358,720. 

More than 300 of these aids 


to faster, more efficient measure- 
ment are used in leading mills 
and laboratories. 

Write for Bulletin No. 1400. 
It describes the motor-driven 
and hand-operated models as 
well as other Gurley paper-test- 
ing instruments. W. & L. E. 
Gurley, Station Plaza & Fulton 
Street, Troy, New York. 
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Fig. 3. Comparison of the changes in reflectance (Ro — 
R’9) with the weight of material removed by abrasion of 
sample 24 


standard deviations are subject to considerable uncer- 
tainty. 

Our early work showed that there was no correlation 
between caliper change and the amount of material 
removed by abrasion. This was again confirmed by a 
series of caliper measurements that were made on the 
first 20 specimens of Table IV. A plot of the amount of 
material removed by abrasion as a function of the orig- 
inal weight of the specimen also failed to show any 
correlation. 

The reflectivity data for the reproducibility study 
(obtained with the G.E. recording spectrophotometer 
at a wavelength of 555 mmu) are presented in Table 
V. Achart showing the average difference in reflectance 
(Ro—R’o) plotted as a function of the wheel number is 
presented in Fig. 2. Upon examination of the individual 
values in the table, it will be observed that the dif- 
ferences in reflectance (Ry) — R’o) varied from a minimum 
of 3.2% for wheel 19 to a maximum of 6.3% for wheel 2, 
with an average value of 4.4%. The correlation be- 
tween the amount of material removed and the dif- 
ference in reflectance (Ryo—R’o) may be seen by re- 
ferring to Fig. 3. The decrement in Rp is seen to increase 
generally with the weight increment, but an accurate 
relationship between the two quantities is absent. 

The results obtained with the special low angle gloss- 
meter for the abraded and unabraded specimens are 
presented in Table VI. Here, as in the earlier work, the 
ratio was calculated by dividing the average values for 
the abraded portion of the specimen by the average 
values for the unabraded surface. Relatively large 
variations in the gloss were produced as will be ap- 


OBSERVATIONS AND COMMENTS ON THE ABRASION 
WHEELS 

During the course of the reproducibility study, each 
wheel was carefully examined prior to installation in the 
abrading machine to determine if any irregularities 
could be detected by either a visual inspection with the 
aid of a magnifier, or by the sense of touch. The wheels 
were also inspected at various time intervals during 
erasure for any changes in appearance which might ac- 
count for the observed variations in the physical test 
data for the abraded specimens. These examinations 
revealed that two wheels (20 and 21), obtained in a 
single lot dated March 30, 1948, wore down more rapidly 
than the wheels obtained in the other two shipments; 
furthermore, it was also observed that wheels 20 and 21 
produced the most uniformly abraded surfaces. (This 
is in accord with the observations reported in Part II 
of this report.) The specimens abraded with the re- 
maining wheels (1 to 19) showed an irregular abrasion. 

Careful visual inspection of the wheels during abra- 
sion failed to show any difference in the condition of the 
portion of the wheel which had just rubbed against the 
specimen for a complete erasing stroke. During abra- 
sion, the surface of the entire wheel is covered with a 
fine dust from the paper which the fan fails to remove, 
but the particles in the wheel, which presumably do the 
abrading, do not appear to be restricted by this fine 
powder. The slightly heavier abraded area at the end 
of the erasing stroke suggests that the exaggerated abra- 
sion at the beginning and the end of the stroke may be 
accounted for, in part, by the real difference between 
the starting and sliding coefficients of friction between 
the paper and the wheel. Although the back stroke of 
the abrading machine is the non-erasing stroke, the 
wheel apparently abrades slightly as it starts from rest 
for the return stroke. 


EFFECT OF ERASURE PARALLEL AND ANTI- 
PARALLEL TO THE MACHINE DIRECTION 

An interesting phenomenon concerning a pronounced 
directional effect was observed while abrading the 
specimens that were used to obtain the data presented 
in Tables IV, V, and VI. These specimens were all 
abraded with the direction of the abrading stroke 
parallel with the machine direction of the paper. It was 
found to be insufficient merely to have the erasing 
stroke parallel to the machine direction, for it was dis- 
covered that orienting the specimens through an angle 
of 180° or abrading them in the antiparallel direction (as 


parent by referring to Fig. 4, which presents the gloss a 
ratio as a function of the wheel number. The variations 
observed in the results obtained with a single wheel are ba 
also large. Wheel 19 shows the greatest. irregularity, 1.08 
producing both the maximum and minimum values in 3 
the gloss ratio. If the data for wheel 19 be disregarded, 5 (10 
the range of variation in gloss for the different wheels is 8 
reduced to about 40%. one 
In plotting the gloss ratios as a function of the oon 
amount of material removed by erasure (Fig. 5), it will 076 
be observed that the gloss ratio decreases as the weight Loy Pag 2 glee.» CRS Gera anomeee 
decrement increases. In general, it was observed that in eee eee ieee 
the erased surface becomes more irregular and scuffed ‘ siete pene ieee decay 
oh oe rciontproce dean othe het Fig. 4. Comparison of the gloss ratios obtained when 


sample 24 was abraded with 21 different abrading wheels 
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judged with respect to the water mark) resulted in 
a marked difference in the appearance of the abraded 
surfaces. The surfaces of the specimens abraded in the 
normal manner, with the water mark of the paper 
oriented in a standard way, were smooth, uniform, and 
relatively free of irregularities. When the specimens 
were abraded in the antiparallel direction, however, the 
abraded surfaces were irregularly scuffed and contained 
bundles of fibers that had been pulled loose, thus leaving 
pits and tufts of fuzz. The specimens that were 
abraded in the antiparallel direction are marked with an 
asterisk in Table IV. A comparison of the weight, gloss, 
and reflectance data presented in Tables IV, V, and VI 
shows no apparent significant differences in the results 
obtained for the specimens abraded in the parallel and 
the antiparallel directions. A slight trend toward a 
smaller weight removal for a given number of strokes 
might exist for the abrasions made in the antiparallel 
direction, but insofar as the gloss and reflectance values 
are concerned, no detectable trends are observed; the 
latter fall both above and below the mean values ob- 
served for the entire group of specimens. It is appar- 
ently impossible to detect the directional effects through 
the physical tests that have been made thus far. This 
effect was most easily detected by viewing the abraded 
specimens with transmitted light. 

In order to determine whether the pronounced direc- 
tional effects (observed for sample 24) were inherent in 
other papers, fourteen different papers—namely, samples 
13 to 19, 21 to 24, and 28 to 30, inclusive, were abraded 
parallel to the machine and antimachine directions. 
_[These samples are described in Part II (2) and in 
~ Table I of this report.] Of these, nine papers displayed 
a marked directional effect, two showed no effect at all, 
and three were classed as doubtful. 


SLIDING FRICTION TEST 


The directional effects manifest when a sheet of paper 
is reversed in the abrading machine might be explained 
on the basis of a “shingled” effect of the fibers in the 
sheet. If such were the case, the abrading wheel would 
slide over the tops of the protruding fibers in one direc- 
tion, whereas, in the opposite direction, the wheels 
would worry the fibers and cause the scuffing and ir- 
regularities observed for the antiparallel erasures. 

To determine if the ‘‘shingled’”’ effect was large 
enough to cause a real difference in the coefficients of 
sliding friction for various orientations of the paper, 
attempts were made to measure the sliding friction of 
several different papers (samples 3, 16, 19, 24, and 29) 
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Fig. 5. Comparison of the gloss ratios with the weight of 
material removed by abrasion of sample 24 
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by means of an inclined plane. The inclined plane in 
this case consisted of a piece of plate glass upon which 
a specimen of the sample to be tested was placed. An- 
other specimen of the same sample was then attached 
to one surface of a smooth wooden block which, in turn, 
was placed over the first specimen at the top of the in- 
cline. The plane was then elevated slowly until the 
block slid down the incline at a uniform rate. The 
sliding was started by a very gentle tapping of the 
wooden block containing the second specimen. The 
papers were tested for the four possible orientations of 
the fibers with the felt sides opposed. The tangent of 
the angle of tilt at which the block slid down the incline 
at a uniform rate was measured and used as the co- 
efficient of sliding friction. 

For the measurements made in the foregoing manner, 
all the samples but sample 24 showed either a very 
small difference in angle for the four orientations, or the 
differences were random. For the first trial tests using 
sample 24 (the sample exhibiting the most pronounced 
directional effect) real and reproducible differences 
seemed to exist between the various relative orienta- 
tions of the paper; however, later measurements, using 
a greater number of specimens, failed to show that real 
differences existed. 


ABRADING RATES 


In order to obtain more detailed information con- 
cerning the manner in which material is removed during 
the erasing process, a study was made of the abrading 
rate as the erasure proceeded from the surfave into the 
body of the sheet—i.e., the weight loss was obtained as a 
function of the number of abrading strokes. The 
samples selected for this study were three papers having 
widely different erasing characteristics. These were: 
sample 3, a paper that developed a polished surface 
during erasure, having a gloss ratio of 3.0; sample 23 
which was roughened by erasure, having a gloss ratic 
0.3; and sample 24 which had a gloss ratio of about 
one. 

For this study the specimens were cut to approxi- 
mately 6 by 10 inches and the whole sheet was weighed 
after each abrading interval to determine the weight 
loss. The size of the surface abraded was about 3 by 3 
inches. The specimens for samples 23 and 24 were 
weighed after each 100-stroke abrading interval until 
they were abraded for a total number of strokes ranging 
from 1400 to 1900 strokes. The specimens for sample 3 
were weighed after each 300-stroke interval until they 
were abraded for a total of 6600 strokes. These samples 
were abraded at the following atmospheric conditions: 
samples 3 and 24 at 50% R. H. and 75°F.; sample 23 
at 55% R. H. and 75°F.; and samples 23 and 24 at 65% 
R. H. and 75°F., and at 85% R. H. and 78°F. 

In the initial phase of the study on abrading rates, it 
was observed that a time delay in weighing the speci- 
inens after the 100 and 300-stroke abrading intervals 
introduced variations in the weight decrements which 
were of about the same order of magnitude as the 
weight decrements themselves. When the specimens 
were weighed immediately after each abrading interval, 
the weight loss values obtained for successive abrading 
intervals were in good agreement—i.e., the rate of 
change in weight for successive intervals was uniform. 
If, however, the weighing of the specimens was delayed 
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or the weighings were made at various time intervals 
following an abrading interval, the weight of the speci- 
men increased as a function of time by values ranging 
up to about 3 mg. 

The foregoing observations would tend to indicate 
that the moisture content of the specimen was reduced 
during the erasing process. In order to check this pos- 
sibility, unabraded specimens were exposed to atmos- 
pheric conditions which were the same as those ob- 
tained for the test specimens and then weighed when the 
weighings were made for the abraded specimens. Some 
of the control specimens were merely exposed to the 
atmosphere of the room, whereas others were supported 
in the air stream of the fan; the temperature of the air 
passing through the fan was raised about 0.2° to 0.4°C., 
thus causing a slight lowering of the relative humidity. 
The results obtained in these measurements indicated 
that neither the small fluctuations in the relative 
humidity of the room nor the slightly heated air from 
the fan accounted for the variations in the weight loss 

‘values obtained for the abraded specimens. It ap- 
peared, therefore, that sufficient heat was generated in 
the abrading process to lower the moisture content of 
the specimen by a measurable amount. 


mg. 


Weight Loss, 


(e) 6 12 18 24 66 x 100 


30° (36° 42 48 54 60 


Total Number Of Abrading Strokes 


Fig. 6. Comparison of the weight of material removed 

from sample 3 by abrasion of surface about 3 by 3 inches, 

with total number of abrading strokes over the whole 
erased area 


In order to minimize the variability of the weight loss 
data caused by the apparent change in the moisture 
content, all the specimens used for this study of the 
abrading rates were weighed immediately after each 
abrading interval (this was done for only this portion of 
the work). The results obtained in this manner for 
samples 3, 23, and 24 are presented in Figs. 6 to 8, re- 
spectively. Upon examination of the curves in these 
figures, differences in the abrading characteristics and 
rates will be observed for the three samples. The curves 
for samples 23 and 24 exhibit approximately the same 
characteristics, and it is seen that the abrading rate for 
these papers increased as the erasure proceeded from the 
surface into the body of the sheet. The curve for sample 
3, however, indicates that the abrading rate for this 
paper remains relatively constant. It will be recalled 
that sample 3 is a paper that developed a polished sur- 
face having a high gloss ratio. 

In general, it will be observed that the abrading rate 
increased as a function of the relative humidity. The 
reasons for the inversion of the curves for sample 23 
which were obtained at relative humidities of 55% and 
65% are not definitely known. It should be noted that 
abrasion wheels 9 and 12 were used for obtaining the 
data at the relative humidity of 55% and that wheel 6 
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was used at the relative humidity of 65%. It is pos- 
sible, therefore, that wheel and specimen variations 
alone, or a combination of both, contributed to the ob- 
served anomaly. 


EFFECT OF SPEED OF ABRADING STROKE ON 
ERASURE ; 


The abrasions that have been made thus far in this 


Loss, mg. 


Weight 


ie} 2 4 6 8 10 12 4 16 its} 20 x 100 


Total Number Of Abrading Strokes 


Fig. 7. Comparison of the weight of material removed 

from sample 23 by abrasion of surface about 3 by 3 inches, 

with total number of abrading strokes over the whole 
erased area 


study have all been made with the abrading machine 
adjusted to abrade at a rate of 72 erasing strokes per 
minute. In order to determine the manner in which the 
speed of the erasing stroke would affect the erasing 


Loss, mg. 


Weight 


10) 2 4 6 8 10 12 14 16 18 


20 * 100 


Total Number Of Abrading Strokes 


Fig. 8. Comparison of the weight of material removed 

from sample 24 by abrasion of surface about 3 by 3 inches, 

with total number of abrading strokes over the whole 
erased area 


characteristics of paper, a series of erasures were per- 
formed on specimens of sample 24 using speeds of 36, 
72, and 144 erasing strokes per minute. Because of 
excessive vibration of the abrading machine, higher 
available stroke speeds were not used in this study. 
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~ Table VII. 


The procedures employed for abrading the specimens 
and obtaining the physical test data were the same as 
those used for the reproducibility study of the abrading 
wheels described earlier in this report. All the speci- 
mens were abraded with same number of strokes (216 
strokes over any given point in the erased area). The 
results, showing the effects of abrading speed on weight 
removal, gloss, and reflectance (Ro— R’o), are presented 
in Table VII. 


Effect of Speed of Abrading Stroke on Erasure 
216 Strokes over Any Given Point in the Erased Area 


Number of strokes per minute 


86 72 ea) 
Weight loss, mg. 72.4 rates) 53.9 
Gloss ratio 10 1.0 1.4 
Reflectance (Ry — F’o) D0 4.4 3.8 


9 


From the data in Table VII it will be seen that the 
amount of material removed at the highest speed is 
considerably less than that removed at the two lower 
abrading speeds. It seems likely that the lowered 
weight loss at the higher speed of erasure is attributable 
to reduced moisture content caused by heating. The 
reflectivity data (Ro—R’)) show a similar trend, since 
the values decreased as the number of abrading strokes 
per minute were increased. The latter show a gradual 
decrease as a function of the abrading speed, whereas 
the weight decrements show an abrupt change in going 
from 72 to 144 strokes per minute. A comparison of the 


- gloss ratios would tend to indicate that the sample de- 


veloped a slightly polished surface while being abraded 
at 144 strokes per minute. 


EFFECT OF VERTICAL THRUST OF ABRASION WHEEL 
ON ERASURE 


Throughout this study on erasability, the vertical 
thrust of the abrading wheel on the sample in the abrad- 
ing machine was 555 grams. Since hand erasures are, 
in all probability, made at pressures exceeding the 
abrading pressures that have been employed thus far, it 
was believed desirable to determine the effects of in- 
creasing the vertical thrust on the abrading wheel. The 
effects of employing a lighter load (370 grams) have 
already been investigated for three papers; the results 
have been reported in Part II (2). It will be recalled 
that the principal difference between erasures performed 
with vertical thrusts of 370 and 555 grams was that a 
fewer number of abrading strokes were required to ob- 
literate the ink lines when the specimens were abraded 
under the greater load. To investigate the effects of 
increasing the vertical thrust, specimens of samples 3, 
23, and 24 were abraded under conditions in which the 
vertical thrust of the wheel on the paper was 760 and 
1000 grams. The specimens were abraded and tested 
for changes of their physical properties in accordance 
with the procedures employed to obtain the data pre- 
sented in Tables I, II, and III. Each specimen was 
abraded with the number of strokes required to ex- 
punge a pair of ink lines which were ruled on the speci- 
mens in accordance with the procedures described 
earlier in this report. The results obtained for the 
samples abraded in the foregoing manner are presented 
in Table VIII. 
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The data presented in Table VIII show that the 
number of abrading strokes required to obliterate the 
ink lines is reduced considerably when the vertical 
thrust of the abrading wheel is increased from 555 to 
1000 grams. Based on the average number of strokes 
at a load of 555 grams the number of strokes were re- 
duced to about 66 and 50%, respectively, for specimens 
abraded under loads of 760 and 1000 grams. It is of 
interest to note that the number of strokes required to 
remove the ink lines is roughly inversely proportioned 
to the thrust. Except for the weight loss values for 
sample 3, no definite trends are observed which would 
indicate that the vertical thrust of the abrading wheel 
on the specimen would seriously affect the erasure re- 
sults for a paper. 


Table VIII. Effect of Vertical Thrust of Abrasion Wheel on 
Erasure 
Erasure in Machine Direction 
; Weight 
loss, Gloss Reflectance 
Sample Load Strokes mg. ratio (Ro — R’o) 
3 ‘9 9935) 1350 L(A) 3.3 ily 
3 760 925 62).3 3.4 9.5 
3 1000 705 81.7 2.6 10.5 
23 555 245 63.9 0.4 4,1 
23 760 163 59.9 0.4 3.6 
23 1000 117 Clee 0.4 3.3 
24 555 216 TL 633 1.0 4.4 
24 760 146 68.4 il 4h 9 
24 1000 111 70.6 il? 3.9 


* This is the number of strokes over any given point in the erased area (not 
the total number of strokes over the whole area). 


The vertical thrust of 1000 grams is about the maxi- 
mum practical load that could be used for the abrasion 
of lightweight papers, particularly when relatively large 
surfaces are being abraded. The increased drag of the 
wheel on the paper is sufficient to tear the specimens 
after they have been weakened by abrasion. Another 
serious objection to the use of a load as high as 1000 
grams is that the wheels develop flat spots which would 
alter the conditions of abrasion. 


REPEATED ERASURES 


Erasability data were obtained for a series of samples 
which had been written upon and erased for a second 
time. Specimens containing a pair of ink lines were 
abraded for the number of strokes required to expunge 
the ink lines, then written upon again by applying a 
second pair of ink lines and subsequently abraded a 
second time for the number of strokes required to ob- 
literate the second pair of lines. The methods for ap- 
plying the ink lines and abrading the specimens were as 
earlier described. The papers employed for this study 
were samples 3, 23, 24, 26, and 27; the results obtaine 1 
for these papers, giving the number of abrading strokes 
required to obliterate the ink lines for the first and 
second erasures, are presented in Table 1X. The last 
column in this table gives the ratio obtained by dividing 
the number of strokes for the second erasure by the 
number of strokes for the first erasure. These data were 
obtained under atmospheric conditions of 65% R. H. 
and 76°F. 

Examination of the data presented in Table [IX re- 
veals that fewer strokes are required to remove a pair of 
ink lines from the surface of a specimen that had al- 
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ready been abraded than are required to remove the 
lines from an unabraded surface. The number of 
strokes required for the second erasure is, for some 
specimens, less than 50% of the number required for the 
first erasures. These data tend to show that any pos- 
sibility of greater penetrability of ink in the abraded 
specimens (requiring a larger number of strokes to re- 
move the ink) is apparently counteracted by the higher 


Table IX. Data on Repeated Erasures 


Erasure in Machine Direction 


Seer of Wrehesta Ratio, 
Sample First erasure Second erasure % - 

3 1200 825 69 
3 1200 825° 69? 
23 210 108 51 
23 225 128 57 
24 210 144 69 
24 195 124 64 
26 825 420° 51° 
26 900 405° 45? 
27 855 420 49 
27 870 435° 50° 


@ Number of strokes over any given point in the erased area (not the total 
number of strokes over the whole area). 

b These specimens tore before the desired end point was reached for the 
second erasures; thus, the number of strokes reported are slightly low. 


abrading rates in the body of the paper. However, 
sample 3 is a paper for which the abrading rate remained 
relatively constant as the erasure proceeded from the 
surface into the body of the sheet (see Fig. 6), yet the 
number of strokes for the second erasure are lower than 
the first by about 31%. This would seem to indicate 
that the penetration of the ink in the abraded specimens 
was less than that in the unabraded specimens. The 
abrading rates for samples 23 and 24 were earlier found 
to increase as the erasure proceeded into the body of the 
sheet (see Figs. 7 and 8); thus, the relatively large re- 
duction for the second erasures would be expected on the 
basis of increased abrading rates. 


EFFECT ON ERASURE OF USING INKS OF DIFFERENT 
COMPOSITIONS 


To determine the effects of employing inks of different 
compositions, a series of specimens of samples 3, 23, and 
24 were abraded after they had been written upon with 
three different inks—namely, Sanford’s Premium Writ- 
ing Fluid (an acid ink which was used extensively 
throughout this study), Parker’s Superchrome (an 
alkaline ink), and Higgin’s American India Ink (an 
alkaline and waterproof black drawing ink). Attempts 
were also made to use a fourth ink, Remington Rand’s 
black duplicator ink; however, because of the low 
fluidity of this ink, transfer difficulties were encoun- 
tered in applying the ink to the paper with the Schur- 
Levy rotary pen. The specimens were abraded and 
tested for changes in their physical properties in ac- 
cordance with the procedures described earlier in this 
report. Each specimen was abraded for the number 
of strokes required to obliterate the ink lines. The 
data obtained in the foregoing manner are presented in 
Table X. 

Examination of the data presented in Table X re- 
veals that there are no general trends in the erasability 
results obtained with the three different inks. Sig- 
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nificant differences, if they exist, seem to be over 
shadowed by specimen variations. The results for ink 
B and samples 3 and 24 seem to be in accord in one re- 
spect—i.e., the number of strokes and the corresponding 
weight loss values are higher than those observed for 
the other inks and specimens. This suggests that the 
penetration of ink B might possibly be a little greater 
than that of the other inks. 


EFFECT OF HUMIDITY ON ERASURE 


In order to determine the effect of humidity on the 
erasing characteristics of paper, a series of specimens of 
samples 3, 23, and 24 were abraded at relative humidi- 
ties of 50, 65, and 85% and subsequently tested to 
evaluate the changes in their physical properties. Each 
specimen was abraded for the number of strokes re- 
quired to remove the ink lines. 

As a second phase of this study, the effect on erasure 
of applying the ink lines at the different atmospheric 
conditions was also investigated. In addition to the 
normal procedure of applying the lines and abrading the 
specimens at a relative humidity of 50%, specimens 
ruled at 50 and 65% R. H. were abraded at 65% R. H. 
and specimens ruled at 50, 65, and 85% R. H. were 
abraded at 85% R. H. 

As a third phase of this study on humidity effects, 
hysteresis effects were investigated. A series of speci- 
mens of samples 23 and 24 were successively conditioned 
until they were in equilibrium with relative humidities 
of 50, 30, 85, 30, and 55% and then abraded under the 
last condition. 


Table X. Influence of Inks of Different Compositions on 
Erasability 


Erasure in Machine Direction 


Weight 
loss, Gloss Reflectance 
Sample Ink Strokes® mg. ratio Ro — R’o 
3 A 1353 84.9 2.6 10.6 
3 B 1440 103.1 Jey 12.6 
3 C 1350 57.6 3.0 11232 
23 A Zou 99.6 0.3 4.9 
23 B 257 91.1 0.3 5.0 
23 C 245 63.9 0.4 4.1 
24 A 238 97.4 0.9 6.7 
24 B 267 OT 0.9 6.7 
24 C 216 TAL 1.0 4.4 


* Number of strokes over any given point in the erased area (not the total 
number of strokes over the whole area). 

A. Parker’s Superchrome Ink, blue-black. B. Higgin’s American India 
Ink, black. C. Sanford’s Premium Writing Fluid, blue-black. 


The erasability results obtained in the foregoing 
manner are presented in Table XI, in which the first 
column designates the sample number; the second, the 
relative humidity at which the specimens were abraded; 
the third, the relative humidity at which the ink lines 
were ruled on the specimens; the fourth, the number 
of strokes required to remove the ink lines; the fifth, 
the stroke ratio in per cent obtained by dividing the 
number of strokes required at the various conditions by 
the number of strokes required to obliterate the lines 
on the specimens inked and abraded at a relative 
humidity of 50%; the sixth, the amount of material 
removed by erasure for specimens 2!/. by 21/2 inches; 
and the seventh and eighth, the gloss ratio and the re- 
flectance (y)—R’)) which were obtained in accordance 
with the methods described earlier in this report. 


Vol. 34, No.7 July 1951 TAPPI 


Upon examination of the data presented in Table XI 
it is observed that the abrading rate increases as a func- 
tion of the relative humidity or, in other words, the 
number of strokes required to remove the ink lines de- 
creases as the relative humidity is increased. As indi- 
cated by the stroke ratios, at a relative humidity of 
65%, the number of anoles required to remove the 
lines from the surface of sample 3 decreased by about 
11%; the strokes for samples 23 and 24 decreased by 
about 13%. Ata relative humidity of 85%, the number 
of strokes for samples 3, 23, and 24 showed decreases of 


decreases as the relative humidity at which the ink lines 
are applied is increased. Based on the number of 
strokes required to remove the lines on the specimens 
inked and abraded at 50% R. H., it will be observed 
that the reduction in number of fee for the speci- 
mens having had the lines applied at relative humidities 
of 50, 65, and 85% is 27, 30, and 35%, respectively, for 
sample 23; for sample 24, the corresponding reduction 
in strokes is 31, 38, and 43%, respectively. These re- 
sults, it would appear, oppose common expectations. 
For the specimens inked at 85% R. H., it would seem 


32, 27, and 31%, respectively. The amount of ma- that the conditions are such as to favor a greater pene- 
Table XI. Effect of Relative Humidity on Erasure 
Erasure in Machine Direction 
Ab raded & es Weight ’ oi 
Sample R. “H % : eT, % Strokes® Sikes ae os eee 
3 50 50 1350 100 eee 3.3 ib iy 
3 65 50 1200 89 64.9 3.6 tL 
3 65 65 1200 89 (645), 05) 4.6 Owe 
3 85 50 910 68 63.4 4.7 8.8 
3) 85 65 900 67 57.6 4.3 Osis) 
23 50 50 245 100 63.9 0.4 4.1 
23 65 50 214 87 65.5 0.4 3.7 
23 65 65 207 84 69.6 0.4 3.4 
23 85 50 180 73 70.6 0.6 4.3 
23 85 65 171 70 66.8 0.6 4.3 
23 85 85 158 65 dale, 0.6 4.4 
Peas 55 228 93 OY 0.5 4.4 
24 50 50 216 100 pile 1.0 4.4 
24 65 50 189 87 70.4 ial 4.6 
24 65 65 194 90 69.6 WL 4.8 
24 85 50 149 69 57.4 ‘leas 4.7 
24 85 65 134 62 65.2 ih oy 5.0 
24 85 85 124 SO 49.2 IL. 4.0 
24° 55 *, 204 94 66.2 sil 4.7 


5 Number of strokes over any given point in the erased area (not the total number of strokes). 
These specimens were preconditioned at relative humidities of 50, 30, 85, and 30%, respectively, and then conditioned and abraded at 55% R. H. 


terial that had to be removed to expunge the ink lines 
at the various humidity conditions remained relatively 
constant (within the limits of specimen variation). 
This is substantiated by the reflectance values (Ry — R’5) 
which exhibit relatively small variations. The weight 
and reflectance values would tend to indicate that the 
penetrability of the papers to ink at the three different 
relative humidities was substantially the same. The 
gloss ratios for samples 3 and 24 are observed to in- 
crease at the higher relative humidities, which is indica- 
tive of the fact that the specimens developed a more 
highly polished surface. Although not reflected in the 
gloss ratio, sample 23 showed a considerable amount of 
“scuffing” when abraded at 65% R. H.; this effect was 
observed to increase at 85% R. H. The surfaces 
abraded at 85% appeared rougher than those abraded 
at the lower humidities; although small bundles of 
fibers were partially torn from the surface, the areas be- 
tween the disrupted spots appeared polished. A slightly 
greater degree of discoloration was also observed at the 
higher humidity for some of the specimens. 

A surprising and interesting phenomenon of eras- 
ability is observed when a comparison is made of the 
number of strokes required to remove the ink lines that 
were ruled on the specimens at the three different rela- 
tive humidities and abraded at a relative humidity of 
85%. These data indicate that the number of strokes 
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trability of the paper; evaporation losses should be less, 
the ink should dry at a slower rate, and the absorbency 
of the paper might possibly be expected to be greater. 
However, the weight loss values tend to show that the 
depth of penetration of the ink was not significantly 
different for the specimens inked at the three different 
relative humidities. 

In a further analysis of this observed anomaly, the 
age of the ink lines applied to the specimens at the 
different humidity conditions was also taken into con- 
sideration. The ages of the ink lines at the time of 
abrasion for the lines applied at relative humidities of 
50, 65, and 85% were 16, 5 to 7, and 0.5 to 1 day, re- 
Snchinelvn Since the age of the ink line seems to cor- 
relate with the corresponding stroke decrements, it 
would appear offhand that the time of application of the 
ink plays an important part in the number of strokes re- 
quired to subsequently expunge the lines; however, ob- 
servations made throughout this investigation lead us 
strongly to believe that the age of line has no effect on 
the number of strokes required to obliterate the lines. 
Specimens abraded at 50% R. H., having lines varying 
in age from 10 minutes to 32 days at the time of abra- 
sion, indicated that there were no definite age effects. 
As a possible explanation for the apparent dependence 
of the number of abrading strokes on the inking condi- 
tions, it is suggested that wetting the specimens with 
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the ink at the higher humidities may have a detrimental 
effect on the fiber bonds, thus weakening the sheet 
sufficiently to permit removal of the lines with a fewer 
number of strokes. 

The results obtained for the specimens preconditioned 
at relative humidities of 50, 30, 85, and 30% show that 
the previous history of the paper insofar as the relative 
humidity conditions are concerned does not measurably 
influence the erasability. The slight decrease observed 
for the number of strokes is attributed to the fact that 
the specimens were abraded after the preconditioning 
eycle at a relative humidity of 55% instead of 50%. 

The specimens abraded at the higher relative humidi- 
ties were more uniformly abraded than those at a rela- 
tive humidity of 50%—i.e., the exaggerated abrasion 
formerly observed for the fore part of the stroke on the 
specimens abraded at 50% R. H. was reduced appre- 
ciably when the specimens were abraded at 85% R. H. 
Since it was also observed that the abrasion wheels wore 
down more rapidly at 85% R. H., the improvement in 
uniformity of abrasion is attributed to the increased rate 
of wear of the wheels. This is in accord with the ob- 
servations described earlier in this report, where it was 
observed that the wheels showing the greatest amount 
of wear produced the most uniformly abraded sur- 
faces. 


SUMMARY AND DISCUSSION 

The erasing characteristics of 29 different papers have 
been studied thus far (this includes the papers and work 
described in Part II). These studies and those of the 
subsequent investigation of the various phenomena of 
erasure form the basis for the comments listed be- 
low: 

1. The number of abrading strokes required to re- 
move ink lines from the different papers varied from 
about 60 to 1500 strokes. The broad range in number 
of strokes suggests the possibility that the number of 
abrading strokes required to expunge written characters 
would be a satisfactory basis for judging the ease of 
erasure. 

2. The amount of material removed by abrasion 
(i.e., the amount necessary to expunge the lines) varied 
between 51.7 and 117 mg. (for specimens 2.5 by 2.5 
inches); for 23 of the 29 papers, the values fell within a 
30-mg. range (60 to 90 mg.). This is a surprisingly 
small range and is suggestive of the possibility that the 
depth of penetration of the ink into the various papers 
does not cover a wide range. Furthermore, it also sug- 
gests the inadvisability of using weight loss values as an 
indirect means for judging the erasing quality of paper. 

3. Erasure had an adverse effect on the reflectivity, 
R.., of most papers employed in this study. Decreases 
in R.. varied from a minimum of 0.7% to a maximum 
of 12.1%. Such changes are large when it is considered 
that the eye is capable of distinguishing differences of 
the order of 0.5 to 2.0%. It would seem, therefore, that 
a comparison of the reflectivities of the abraded and un- 
abraded surfaces of a paper is an important aspect to 
consider in judging the erasing quality of the paper. 

4. The change in the opacity of the paper, as meas- 
ured by difference in reflectance, Ro, for the abraded 
and unabraded surfaces, varied between 0.5 and 14.1%. 
Many of the papers used in this study exhibited changes 
in opacity which were greater than the minimum change 
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the eye is capable of detecting. This would suggest the 
importance of opacity measurement in the evaluation 
of the erasing quality of a paper. 

5. Pronounced effects on the special low-angle gloss 
of the paper were produced by erasure. Eighteen of the 
29 papers were “scuffed” during erasure (as shown by 
the gloss ratios) and the remaining 11 papers either 
changed very little or developed a polished surface. 
Although all of the changes in the characteristics of the 
surface (such as the removal of cockle) are not detected 
by measuring the low-angle gloss, the values obtained 
with this instrument are of significance in the evalua- 
tion of the degree of fuzziness or gloss developed during 
erasure. 

6. An investigation of the abrading characteristics 
of 21 different abrading wheels (all type CS17F, Taber 
Instrument Co.) indicated that the variability of the 
abrasiveness of the wheels was of the same order of 
magnitude of, or possibly smaller than, the variability . 
of the paper employed in this study. Although not 
shown in the erasability data, it was observed that two 
wheels, obtained in a single lot, wore down more rapidly 
than the others and produced the most uniformly 
abraded surfaces. The wheels exhibiting the greater 
durability abraded more heavily on the earliest part of 
the stroke. If the control over the manufacture of this 
type of wheel is such that the characteristics of their 
abrading action would always fall within the limits ex- 
hibited by the 21 wheels investigated, the Calibrase 
wheels might be considered as a satisfactory abrading 
medium in a standardized erasure test method. How- 
ever, in view of the fact that the base material used in 
these wheels is rubber, aging studies should be made to 
determine their useful life. 

7. Strong directional effects were exhibited by some 
papers when the abrading strokes were made in direc- 
tions parallel and antiparallel to the machine direction 
of the paper. Uniform abrasions were obtained in one 
direction, whereas irregular abrasions were obtained 
when the paper was oriented through an angle of 180°. 
This phenomenon is attributed to a “‘shingled”’ effect of 
the fibers in the sheet. 


8. A study of the abrading rates for three papers 
having widely different erasing characteristics showed 
that the rate increased as the erasure proceeded from the 
surface into the body of the sheet for two papers, 
whereas for the third paper (which developed a polished 
surface), the abrading rate remained relatively con- 
stant. 


9. The speed of the abrading stroke seemed to have 
a small effect on erasability results. The data indicated 
that the weight loss values and the reflectance (Ry— R'0) 
decreased and that the gloss increased slightly with in- 
creasing speed of the erasing stroke. The lowered 
weight loss value at the higher speed of erasure is 
attributed to a reduced moisture content caused by 
heating during erasure. 


10. The number of abrading strokes required to re- 
move the ink lines was found to be roughly inversely 
proportional to the vertical thrust of the abrading 
wheel on paper. The weight loss values for one paper 
appeared to be influenced by the load on the wheel but 
no definite trends were otherwise observed which would 
indicate that the vertical thrust of the abrading wheel 
would appreciably affect erasability results. If the 
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number of abrading strokes were eventually used as a 
means for judging the ease of erasure, standardization 
of the vertical thrust would be imperative. 

11. Erasability data obtained on papers which had 
been written upon and erased for a second time indi- 
cated that the number of strokes required to obliterate 
the lines ruled on an abraded surface was considerably 
less than that required to remove the lines from a fresh 
surface. This would tend to indicate that the penetra- 
tion of the ink into the paper was greater for the un- 
abraded specimens. 

12. The use of inks of different compositions seemed 
to have no appreciable effect on erasability data. A 
study involving a greater number of specimens would 
have to be made before any definite conclusions could 
be made. 


13. Abrasion of papers at relative humidities of 50, 


— 65, and 85% showed ‘that (a) the number of abrading 


strokes required to remove the ink lines decreased as the 
relative humidity increased; (b) the amount of ma- 
terial that had to be removed to obliterate the ink lines 
was essentially the same at the various relative humidi- 
ties; (c) some papers exhibited a tendency to develop a 
surface having a slightly higher polish when the relative 
humidity was increased; (d) the surface of some papers 
became more highly “‘scuffed”’ when the relative humid- 
ity was increased; (e) the degree of discoloration of 
some papers was more pronounced at the higher rela- 
tive humidities; (f) the number of strokes required to 
remove ink lines applied at relative humidities of 50, 65, 
and 85% and abraded at 85% R. H. decreased as the 


relative humidity at the time of application of the lines 


increased; (g) based on weight loss values, it appeared 
that the depth of penetration of the ink at the three 
different relative humidities was essentially the same; 
(h) the hysteresis effects were apparently of a small 
order of magnitude; and (1) the abrading action of the 
wheels appeared to be influenced by the relative humid- 
ity—the wheels wore down more rapidly and more uni- 
form abrasions were obtained at the higher relative 
humidities. 

Although adequately concise definitions of all of the 
factors relating to erasability have not yet been evolved, 
the foregoing study has yielded a better understanding 
of the phenomena of erasure. The results obtained and 
the observations made throughout these studies em- 
phasize the fact that the three general aspects of the 
problem with which we are concerned in evaluating the 
erasing quality of a paper are (a) the function of the 
paper, (b) the appearance of the erased surface and that 
of the rewritten characters, and (c) the ease of erasure. 
These properties, it will be recalled, were discussed in 
detail in Part I and embrace the chief ideas contained in 
the definitive statements of erasability obtained from 
recognized technical personnel of the writing paper in- 
dustry. 

Based on the work which has been carried out thus 
far, a consideration of these three aspects of the problem 
with respect to a laboratory procedure for the evalua- 
tion of erasing quality would lead to the following dis- 
cussion. 

Of the three properties mentioned above, ease of 
erasure might be measured most easily. Since the 
spread in number of strokes for the different papers was 
quite large, it appears at this time that the number of 
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strokes required to expunge written characters from the 
paper would be a satisfactory means for evaluating the 
ease of erasure. By the control of four variables— 
namely, the uniformity of the abrading wheel, the ver- 
tical thrust of the wheel on the paper, the relative 
humidity, and the method of application of the written 
characters—it is believed that reliable and reproducible 
results would be obtained. 


The factors which come into play in judging the 
appearance of the erased surface are without doubt the 
most difficult to evaluate from a purely objective point 
of view. It seems quite evident from the studies that 
have been made that the reflectivity measurements 
(R.. and Ro) and the low-angle gloss measurements are 
of importance in following certain changes in appear- 
ance which would be perceptible to the eye. A measure- 
ment of the changes in the reflectivity values of R,, and 
Ro is an objective means for measuring the degree of 
discoloration and the order of magnitude of the change 
in opacity, respectively, caused by the erasure. The 
gloss values would be useful for judging the degree of 
polish or roughness developed during the erasure. In 
general, it was found that the appearance of a written 
character on the abraded surface of a paper having a 
gloss ratio greater than unity was superior to that of a 
similar character on a paper having a ratio less than 
unity. Changes in the appearance of the paper that 
were not detected instrumentally were those caused by 
the removal of cockle or of other surface markings on 
the paper. 

On the basis of the observations made in the fore- 
going studies, it is believed that the writing quality of 
the abraded and unabraded surfaces might best be 
judged visually with the aid of pictorial standards. 
The lines ruled on the samples could be compared 
directly with a standard set of lines in a photograph 
displaying various kinds of writing quality. The Schur- 
Levy rotary pen used in this study operated satisfac- ¢ 
torily, applying the ink in a reproducible manner; this 
pen would be well worth considering in the standardiza- 
tion of a method for the application of inked lines. 


The function of the paper is an aspect of erasability 
that must be considered because of the specific proper- 
ties that may be desired in the erasing quality of the 
paper and also because of the influence penciled, typed, 
and inked characters may have on erasability data. A 
difference in the depth of penetration of the ink or a 
difference in the depth of the grooves produced with 
typed or penciled characters would upset the ranking 
of papers insofar as ease of erasure (number of strokes to 
expunge the characters) and the opacity changes are 
concerned. A serious misranking on the basis of the 
gloss measurements would not be anticipated because 
of the small dependence of gloss on the depth of erasure 
in the sheet. Since inks were used exclusively through- 
out this study, no definite conclusions can be made, as 
yet, as to the relative effects on erasure of using inked, 
penciled, or typed characters. Further studies would be 
necessary to determine what such effects would be. 
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STANDARDS 


Testing Methods, Specifications, and Recommended Practices 
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Standard Drainage Time of Pulp for Insulating Board 


TAPPI Suggested Method T 1002 sm-51 


(THIS METHOD IS UNDER THE JURISDICTION OF THE STRUCTURAL FIBROUS MATERIALS COMMITTEE) 


THis method applies to the measurement of the 
drainage time of coarse, easily dewatered, insulating- 
board pulps. The apparatus of TAPPI Standards 
T 221 m and T 227 m, respectively, was designed for 
papermaking pulps that dewater more slowly than 
insulating-board pulps. As a result the apparatus 
loses maximum differentiation in the rapidly dewater- 
ing pulps used for insulating boards. Only by a major 
concentration of resistance to water flow at the fiber 
pad under test can the best differentiation be obtained, 
and even then it is none too great, particularly in the 
coarser fiber grades of the normal range of insulating- 
board pulps. For this reason a special apparatus has 
been designed. 


APPARATUS 


1. Disintegrator for Stock Not in Slush Form. The 
standard disintegrator described in detail in TAPPI 
. Standard T 205 m, Forming Handsheets for Physical 
Tests of Pulp. 

2. Container. A round metal container of 7-inch 
diameter and 10 inches high, with two handles near the 
top edge 180° apart. A mark is placed on the inside 
surface of the container at the 5000-ml. level as meas- 
ured with water at 80 + 5°F. 

3. Container Stirrer. This is made up of a round 
metal plate, 1/15 inch thick, with a 6-inch diameter, per- 
forated at random with 18 holes each of 1-inch diame- 
ter that are well dispersed over the plate. A round 
metal rod or pipe 18 inches long is fastened at right 
angles to the center of the plate for a handle. 

4. TAPPI Standard SFMC Drainage Tester. The 
completed drainage tester is shown in Fig. 1. A eylin- 
drical brass base, A, has an outside diameter of 4 
inches at the top and flares out at the bottom to a 5-inch 
diameter. The inside diameter at the top is 3 inches, 
which reduces to the 2-inch pipe, F, of the water leg. 
The top edge of the base is cut away on the inside sur- 
face to a diameter of 3 °/;5 inches for a depth of 1/4 inch 
to form the screen ring seat. 

The brass screen, brass screen ring, H, and rubber 
screen ring gasket seat in the recess in the base top. 
The screen ring, however, projects over the base top for 


This method is suggested by the Standards Committee as being 
the most suitable to date. It is not, however, a TAPPI Standard. 
Criticisms are earnestly requested and should be sent to R. G. Macdonald 
Secretary, Technical Association of the Pulp and Paper Industry, 122 BE: 
42nd St., New York, N. Y. 
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about half its depth to the outside diameter of the base. 
The screen ring inside diameter is 3 inches, that of the 
part fitting into the recess in the base top 3.5 inches, 
and that of the part above the base top 4 inches. The 
overhanging part has a thickness of */;. inch and the 
recessing part 1/, inch. Thus !/15 inch clearance in 
diameter is allowed between the screen ring and the 
base. A brass screen 4 inches in diameter with a 40 by 
40 mesh and solid brass wire 0.010 inch in diameter is 
soldered to the top of the screen ring. 

An adapter sleeve, B, slides down over the outside 
diameter of the base, A, and is shouldered inward in 
the inside diameter to a 3-inch diameter to rest upon a 
second rubber gasket, which in turn rests upon the 
screen. Thus the screen ring is rubber-gasketed above 
and below. Two locking pins 180° apart are provided 
which mesh with sloped recesses in the adapter sleeve 
to give a locking of the adapter sleeve to the base by a 
turn of about 10° of the sleeve. The turn of the sleeve 
causes the sleeve to ride downward slightly, develop- 
ing pressure for a water seal at the gaskets. 

Fitted into a recess cut in the upper edge of the 
adapter sleeve B is a glass cylinder, C, of single thick- 
ness, 3 + '/s4 inches in diameter and approximately 19 
inches long. A rubber gasket cushions the cylinder end 
where it seats in the adapter sleeve. <A brass collar, E, 
is provided at the top of the glass cylinder, recessed 
and gasketed to hold the cylinder in a way similar to 
the adapter ring. Four tie rods, D, run between the top 
coller E and the adapter sleeve B, which are loosely 
fitted in the collar and threaded into the adapter ring. 
The tie rods when tightened hold the assembly of the 
collar, glass cylinder, and adapter ring tightly together 
and provide pressure on the gaskets for watertight 
joints. The glass cylinder has two short, etched lines 
2.5 inches above the screen surface, L, and 180° apart, 
to mark the end of the test. A second pair of short 
etched lines are made near the top of the glass cylinder 
to show the level of 1800 ml. of water at 80 + 5°F. 
(about 15.5 inches). These marks establish the begin- 
ning point for the test. 

A 2-inch drainage pipe, Ff’, quick-opening valve, J, 
and trap, K, provide a water leg of 36 + !/s inches and 
control the test. The large pipe diameter (2 inches) 
compared to the cylinder diameter (3 inches) reduces 
frictional losses other than at the fiber pad. A water 
inlet and control valve, J, are provided to fill or flush 
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the drainage tester. A table, 17, is used to support the 
drainage tester and for convenience of operation. 

5. Drainage Tester Stirrer. This has as a handle a 
3/,6-inch metal rod, 24 inches long, and a 1.5-inch diame- 
ter disk, !/15 inch thick, fastened at right angles to the 
handle at one end. 

6. Miscellaneous Equipment. Four 1000-ml. glass 
graduates, a 250-ml. beaker, a stop watch, scales, 
and an oven will be required during the test. Any such 
laboratory equipment of suitable size, quality, and ac- 
curacy will be satisfactory. 


TEST SPECIMEN 


Sampling shall be done so that the test specimen is 
representative of the entire amount of pulp under ex- 
amination. The quantity of pulp for one standard 
drainage time determination will be about 150 grams 
dry weight, including provision for a moisture deter- 
mination and for a suitable excess of pulp. 

Slush pulps shall be dewatered with care to avoid an 
appreciable loss of fines. A screen no coarser than ap- 
proximately 60 mesh with a wire diameter of No. 34 B & 
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S Gage shall be used. A finer screen may be used if 
desired. A TAPPI Standard Sheet Machine (T 205 m) 
or . Williams Sheet Mold is satisfactory for dewatering 
pulps. 


Moisture Determination 


Weigh out an amount of normal-moisture or de- 
watered pulp equivalent to 75 to 100 grams moisture-free 
and dry to constant weight at 100 to 105°C. Calculate 
the moisture content. 


PROCEDURE 
Calibration of Drainage Tester 


An occasional check of the “zero’’ (water only) read- 
ing should be made by filling the drainage tester with 
water at 80 + 5°F. to the top cylinder mark twice and 
measuring the time required for the second filling to 
drain to the bottom cylinder mark when the release 
valve is wide open. The time interval should be 1.5 
seconds. If over 2 seconds, check the screen and valve 
for cleanliness. A new screen should be available for 
replacements. 


Number of Tests 


A Standard Drainage Time determination shall be 
the average of three tests. If a substantial agreement, 
as defined below under Report, is not obtained within 
the three tests, a fourth test shall be made. If the 
fourth test does not establish an agreement, the stand- 
ard drainage time determination shall be completely 
rerun. 


Preparation of Pulp 


If the pulp to be tested is dry, or substantially dry, 
soak in cold water until thoroughly wet. When wet 
through, slush the required amount of pulp in the stand- 
ard disintegrator. If the pulp is dewatered from a slush 
form, the disintegrator need not be used. Tests should 
be made on slush-form fiber whenever possible, as re- 
sults obtained on dry or substantially dry fiber are not 
as reliable. 

Weigh out pulp sufficient for five tests, the equivalent 
of 53.0 grams dry weight. This will provide 1.5 grams 
of dry fiber per square inch of screen, the quantity of 
fiber which has been found to produce a proper pad 
thickness in the test. Place the pulp in the container 
and add water at 80 + 5°F. to the mark on the con- 
tainer (4947 ml. with allowance for moisture in the 


pulp). 


Making Drainage Time Test 


Mix the pulp thoroughly with the container stirrer, 
taking care that air is not stirred into the pulp. While 
continuing the stirring, measure out four 1000-ml. 
samples by dipping pulp with a 250-ml. beaker from 
the container into four graduates. Each dipping of 
pulp shall be placed in sequence in the four graduates 
beginning with the first graduate and returning to it 
after placing a dipping in each of the other three gradu- 
ates. Continue dipping until each graduate is filled 
to the 1000-ml. mark. Sufficient pulp has been pre- 
pared to leave an excess of 1 liter of stock even if 
four tests are necessary. Utilization of stock to empty 
the container would result in variations in consistency 
of the stock measured out. 
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The drainage tester shall have been previously pre- 
pared by filling the water leg with water from tap-water 
inlet valve until the water level is a few inches above the 
sereen. The rate of filling with tap water should be 
slow, so that the level approaches the screen slowly ; 
otherwise air bubbles may be trapped beneath the 
screen and the presence of air in any part of the water 
leg will lead to erratic results. Next fill the drainage 
tester with water at 80 + 5°F. and, after a few mo- 
ments, drop the level to the bottom mark on the cyl- 
inder by slowly opening the release valve. The tester 
parts are warmed by the prefillmg with warm water. 
Now pour the 1000-ml. sample into the drainage tester 
and add water at 80 + 5°F. to bring the final level to 
the top mark on the cylinder. Mix the stock thoroughly 
with the proper stirrer, using long deliberate strokes. 
(See Note 1.) At the same time, suspend a thermometer 
in the stock in the cylinder of the drainage tester and 
read the temperature to the nearest °F. When the 
pulp in the drainage tester cylinder is thoroughly mixed, 
remove the stirrer and within 5 seconds open wide the 
release valve, starting the stop watch at the same time. 
When the level of the stock has fallen to the bottom 
mark (see Note 2), stop the watch. Continue holding 
open the release valve until free water has drained 
from the fiber mat, then close the valve. Remove the 
cylinder, lift the pad from the screen, and dry to con- 
stant weight at 100 to 105°C. as a check on the original 
moisture determination. The dry pad weight shall 
check with +3% the 10.6-gram objective weight, 1.e., 
it shall be 10.3 to 10.9 grams. 


Notes: (1) Occasionally a certain type of fiber will show a 
tendency to float to the water surface during the interval that 
the test is in progress. ‘‘Floating out’’ will cause erroneous re- 
sults and indicates air on the fiber. The air can be removed by 
subjecting the test stock to a vacuum. Care must be taken that 
fines are not lost through foaming when the vacuum is applied. 

(2) The bottom mark on the drainage test cylinder at a point 
high enough to record the water level before the pad becomes de- 
watered is used as the end point rather than complete drainaze 
through the mat because it is a definite end point and not sub- 
ject to the judgment of the operator as is the point at which a 
mat becomes dry. 


REPORT 


The Standard Drainage Time shall be the average in 
seconds of three drainage time tests, with an agree- 
ment as noted below. It shall be reported to the nearest 
0.5 second for results from zero to 50 seconds and to the 
nearest second for results above 50 seconds. 

To obtain the standard drainage time three drainage 
time tests shall be made. If the average of the three 
tests is 50 seconds or less and in these three tests the 
maximum deviation from their average is not over 
+3%, the standard drainage time shall be taken as the 
average time in seconds of the three tests. If the maxi- 
mum deviation from the average is greater than +3%, 
a fourth drainage time test shall be made as provided 
for in the procedure. From the four drainage time re- 
sults three shall be selected with the least deviation 
from their average. If the three selected tests have a 
maximum deviation from their average not over +3%, 
the standard drainage time shall be taken as the aver- 
age time in seconds of the three selected tests. 


If the four drainage time tests fail to provide three 
tests with the required maximum allowable variation, 
all test results shall be discarded and the test rerun. 

If in the above procedure the average of the first 
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three tests is greater than 50 seconds, then the procedure 
remains unchanged but the tolerances become +5% in 
all instances. 


ADDITIONAL INFORMATION 


Designing of apparatus for this procedure was under- 
taken only after comprehensive tests and analyses, 
not only of the TAPPI instruments but of all known 
apparatus designed for the purpose of drainage testing. 
The insulating board industry seldom uses presently 
available drainage testing apparatus because of lack of 
suitability and because no procedure or testing equip- 
ment has heretofore been standardized for insulating 
board pulps. It is hoped that the establishment of a 
standard procedure and apparatus of a proper design 
for the insulating board industry will eliminate the 
present confusion and provide more accurate and uni- 
form pulp control. 


It is probable the apparatus here described will find 
application with pulps other than those used for in- 
sulating board. Any pulp where dewatering takes 
place too rapidly to provide a suitable differentiation 
in existing instruments can be better evaluated in the 
apparatus of this method. 


Paper and Packaging Specifications 


U. S. GOVERNMENT SPECIFICATIONS 


Following is information from B. W. Scribner, National Bu- 
reau of Standards, Chairman, Technical Committee on Paper 
and Paper Products, Federal Specifications Board, on Federal 
specifications of recent issue: 


Federal Specifications Index 


A revision of the Federal Specifications Index, revised to Jan. 1, 
1951, has been issued under the new title, ‘Federal Specifications 
and General Services Administration Specifications Index.”’ 
This and Federal specifications may be obtained on application 
accompanied by postal note, money order, coupon or cash to the 
Superintendent of Documents, Government Printing Office, 
Washington 25, D.C. The price of the Index is 35 cents. 


New Military Index of Standards 


A complete index of specifications and standards of the De- 
partment of Defense has been compiled and will soon be avail- 
able to the public, according to Col. A. E. Mickelsen, chief, Muni- 
tions Board Standards Agency, Department of Defense. The 
listing entitled ‘Military Index” consists of four volumes. The 
first volume indexes the Munition Board’s standards as of April 1, 
1951, and should be available through the Government Printing 
Office within the next few days. 

_ Volume 3 of the index lists the Navy Department specifica- 
tions as of March 1, 1951, and is currently available. Army spe- 
cifications are in Volume 2 and Air Force standards in the fourth 
volume. Col. Mickelsen indicated that monthly supplements of 
the “Military Index’ would be issued. 

Standardization in the Department of Defense, according to 
Col. Mickelsen, is the responsibility of three groups: the Joint 
Chiefs of Staff, the Research and Development Board, and the 
Munitions Board. 

_ He called attention to the new series called “MIL Specifica- 
tions,” pointing out that it is replacing the work of the Joint 
Army and Navy Specifications Board (JAN Specifications). A 
uniform format is being used in writing all of the specifications, 
Col. Mickelsen said. Basic purposes of the standardizations, 
according to Mickelsen, are to increase production, conserve 


pale and manpower resources, and decrease cost of produc- 
‘ion. 
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GUIDE TO PROFESSIONAL SERVICES 


AMERICAN DEFIBRATOR, INC. 


Consulting & Designing Engineers 


WALLBOARD MILLS 
CHRYSLER BUILDING @ NEW YORK 17, N. Y. 


BJORKSTEN RESEARCH LABORATORIES 
SPONSORED INDUSTRIAL RESEARCH 


CHICAGO, ILL. 
MADISON, WIS. 
NEW YORK, N. Y. 


13791 S. AVE. “O” 
323 W. GORHAM ST. 
50 E. 41ST ST. 


THE H. K. FERGUSON COMPANY 


Engineers and Builders 


PULP AND PAPER MILLS—CHEMICAL PLANTS 
PROCESS PLANTS—POWER PLANTS—LABORATORIES 


CLEVELAND—NEW YORK—CHICAGO—HOUSTON—LOS ANGELES 


KNOWLES ASSOCIATES 


Consulting - Designing 
ENGINEERS 
Pulp and Paper Mills 


BOwling Green 9-3456 


19 RECTOR ST. NEW YORK 6, NW. Y. 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Designs, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


80 Federal Street Boston 10, Mass. 


MYERS & ADDINGTON 
Specialists for over 30 years in 
INDUSTRIAL POWER PROBLEMS 
ELECTRIC—STEAM—SURVEYS—DESIGNS 


FOR 
PULP AND PAPER MILLS 


21 East 40th Street 


MUrray Hill 
New York 16, N. Y. 6-4630 


RODERICK O'DONOGHUE 
CONSULTING ENGINEER 


PULP MILLS—PAPER MILLS 
IMPROVED PROCESSES—DESIGNS—REPORTS 


420 Lexington Ave. New York 17, N. Y. 
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CERTIFIED PULP TESTERS TAPPI STANDARDS 
available on the dock used in 
or at the mill all tests 


PAPER AND PULP TESTING LABORATORIES 
118 East 28 Street, New York 16, N. Y. 
Murray Hill 3-9761 
QUALITY CONTROL TESTS William Landes 
for Paper Mill B. S. in Pulp and Paper 


Paper Converter N. Y. S. College of Forestry 
Paper Dealer Syracuse University 


PFEIFER & SHULTZ... Engineers 
Steam Power Plant Specialists 


@ Mills and Industrial Buildings 
@ Reports 
e@ Plans and Specifications 


e@ Supervision of Construction 


Wesley Temple Bldg. Minneapolis 3, Minn. 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 


Est. 1902 
Paper ¢ Pulp Mills * Waste Disposal * Textile Mills ° 
Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 


STADLER, HURTER & COMPANY 
CONSULTING ENGINEERS 
Specializing Since 1923 in 


PULP AND PAPER MILLS 


FROM FOREST TO FINISHED PRODUCTS 
A. T. HURTER, M.E.I.C. Represented in the U.S.A. by: 
Suite 609 Stadler, Hurter & Co., Inc. 
Drummond Building 76 Beaver Street, New York 5, N. Y. 
Montreal, Canada Phone: Whitehall 3-3881 


FREDERICK WIERK 


CONSULTING ENGINEER 
220 East 42nd Street New York 17, N. Y. 


Reports and Designs for Construction or Modernization of 
Pulp & Paper Mills, Steam and Hydio Power, Stream 
Pollution Abatement 


Calendar of TAPPI Meetings 


NATIONAL 


Fundamental Research Conference, Institute of Paper 
Chemistry, Appleton, Wis., September 19-21, 1951 

Alkaline Pulping Conference, John Marshall Hotel, 
Richmond, Va. September 26-28, 1951 

General Chairman—Henry Vranian, Chesapeake 
Corp., West Point, Va. 

Program Chairman—R. R. Fuller, Gulf States Paper 
Co., Tuscaloosa, Ala. 

Sixth Engineering Conference of the Pulp and Paper 
Industry, General Oglethorpe Hotel, Wilmington Island, 
Savannah, Ga., October 15-18, 1951 

General Chairman—George H. Pringle, Mead Corp., 
Chillicothe, Ohio 


LOCAL SECTIONS 
All local sections will resume meetings in September or 
October. 
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Watch her reach for 
the {1SSUC v1. 


Your tissue products get a quick pick-up in sales volume—when they’re 
in color. Because color sets any tissue product apart from a crowd of 
“look-alikes” . . . makes a distinctive difference to the consumer. 


Colored facial tissue looks more attractive in a woman’s handbag— 
looks softer, more absorbent. Pastel-shaded toilet tissue blends with 
bathroom color schemes—becomes a part of the decorative plan. Same 
goes for paper towels and napkins. Every tissue product becomes more 
attractive—more desirable—when it’s in color. 


Your customers are more and more color-conscious. So give them 
eye-catching tissue products perked up with color—and watch your 
sales picture brighten! Our Technical Staff will be glad to help you find 
the right color... and the right method of application . . . for any of your 
tissue products. For complete information, write today to: 

E. I. du Pont de Nemours & Co. (Inc.), Dyestuffs Div., 
Wilmington 98, Del. 


More color makes more business 
.. for your customers and you 


PONTAMINE* YELLOW SXG 

PONTAMINE* FAST YELLOW RL 

PONTAMINE* FAST SCARLET 
ABA and 4BS Conc. 150% 


PONTAMINE* FAST ORANGE WS 
Conc. 175% 


PONTAMINE* SKY BLUE 6BX 
Conc. 150% 


*REG. U.S. PAT. OFF. 


Dili eile? 


REG. U.S. Pat. OFF. 


SETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Produce more paper 
Maintain quality 


UY 2 IB SNWA-MM or 


as partot (food 


housekeeping practice 
/ 


Outstanding slime control will help you: 


Reduce lost production time 
Increase equipment performance 


Reduce loss of heat, chemicals, 
filler, fiber and water 


Increase life of clothing and equipment 
Reduce amount of culled paper 


Maintain quality standards 


For further details see Bulletin LOP 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists 
Memphis 8, Tenn. 


Representatives in Most Countries 


—_@Z® MICROORGANISM CONTROL SPECIALISTS ——\——— 


